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(54) ELECTROOPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the pixel opening rate as well as the storage 
capacitance with respect to an electrooptical device having a film for shielding the incident 
light, above a TFT for pixel switching and having a film for shielding the returning light, below 
the TFT. 

SOLUTION: The electrooptical device has a TFT (30), data line (6a), scanning line (3a) and 
pixel electrode (9a) on a substrate, and the semiconductor layer (1a) which constitutes the 
TFT is connected to the pixel electrode through a connecting film (80a). A light-shielding 
conductive film (90a) formed between the layers of the data line and the connecting film is 
electrically connected to a capacitance electrode (3b) which is formed from the same film as the scanning line 
and formed between layers of the connecting film and the semiconductor layer and a constant potential is added 
to the film (90a) and the electrode (3b) so that the storage capacitance is formed between the layers. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electro-optic device which is an electro-optic device which has the pixel electrode 
connected on the substrate to the drain field of the thin film transistor connected to the scanning line, 
the data line which intersects said scanning line, and said scanning line and said data line, and said thin 
film transistor, and is the upper part of said scanning line, and is characterized by the thing of said data 
line caudad done for the laminating of the 1st storage capacitance. 

[Claim 2] Said 1st storage capacitance is an electro-optic device according to claim 1 which opposite 
arrangement is carried out through an insulator layer to the 1st capacity electrode and said 1st capacity 
electrode, and is characterized by being formed with the 2nd capacity electrode which forms the 
junction film which connects electrically the drain field and said pixel electrode of said thin film 
transistor. 

[Claim 3] Said 1st storage capacitance is an electro-optic device according to claim 1 or 2 
characterized by leaving the connection field of the source field of said thin film transistor, and said data 
line, and being formed so that it may lap with the fields of said semi-conductor layer and said scanning 
line. 

[Claim 4] The electro-optic device according to claim 2 or 3 characterized by forming the 2nd storage 
capacitance with the 3rd capacity electrode which carries out opposite arrangement at said 2nd 
capacity electrode, and consists of the same film as said scanning line through said 2nd capacity 
electrode and an insulator layer. 

[Claim 5] Said 3rd capacity electrode is an electro-optic device according to claim 4 characterized by 
leaving the connection field of the drain field of said thin film transistor, and said 2nd capacity electrode, 
and being formed in parallel to said scanning line. 

[Claim 6] Said 3rd capacity electrode is an electro-optic device according to claim 4 or 5 characterized 
by connecting as electrically as said 1st capacity electrode. 

[Claim 7] The electrical installation section of said 3rd capacity electrode and said 1st capacity 
electrode is an electro-optic device according to claim 6 characterized by being located in the lower 
part field of said data line. 

[Claim 8] Said 3rd capacity electrode consists of a part of 1st capacity line prolonged along with said 
scanning line. Said 1st capacity electrode consists of a part of 2nd capacity line prolonged along with 
said scanning line. Said 1st capacity line and said 2nd capacity line Claim 4 characterized by it being 
installed to the circumference of the image display field where said pixel electrode has been arranged, 
and coming to connect electrically thru/or the electro-optic device of seven given in any 1 term. 
[Claim 9] Claim 4 characterized by forming the 3rd storage capacitance with the 4th capacity electrode 
which carries out opposite arrangement at said 3rd capacity electrode, and consists of the same film as 
said semi-conductor layer through said 3rd capacity electrode and an insulator layer thru/or the 
electro-optic device of eight given in any 1 term. 

[Claim 10] Said 4th capacity electrode is an electro-optic device according to claim 9 characterized by 

being extended and formed from the drain field of said thin film transistor. 

[Claim 11] Said 4th capacity electrode is an electro-optic device according to claim 9 or 10 
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characterized by being formed in parallel to said scanning line. 

[Claim 12] The capacity of said 2nd storage capacitance is the electro-optic device of 1 1 claim 9 
characterized by the small thing to the capacity of said 1st storage capacitance and said 3rd storage 
capacitance thru/or given in any 1 term. 

[Claim 13] Claim 4 characterized by forming the 4th storage capacitance with said 4th capacity 

electrode which consists of the same film as a semi-conductor layer, and the 5th capacity electrode 

which carries out opposite arrangement through an insulator layer at said 4th capacity electrode, and 

shades said semi-conductor layer thru/or the electro-optic device of 12 given in any 1 term. 

[Claim 14] Said 5th capacity electrode is an electro-optic device according to claim 13 characterized by 

connecting around an image display field as electrically as said 1st capacity electrode. 

[Claim 15] Claim 2 characterized by forming the 5th storage capacitance with said 1st capacity 

electrode and the 6th capacity electrode which carries out opposite arrangement through an insulator 

layer at said 1st capacity electrode, and forms said pixel electrode thru/or the electro-optic device of 

14 given in any 1 term. 

[Claim 16] Said 5th storage capacitance is an electro-optic device according to claim 15 characterized 
by the 1 -pixel thing mostly formed over the perimeter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and it belongs to the technical field of the electro-optic device of the 
format equipped with the electric conduction film for taking an electric flow good between a pixel 
electrode and the thin film transistor for pixel switching (TFT being called suitably below Thin Film 
Transistor:) into the laminated structure on a substrate while it is equipped with the capacity line for 
adding storage capacitance especially to a pixel electrode. 
[0002] 

[Background of the Invention] Conventionally, if a scan signal is supplied to the gate electrode of TFT 
through the scanning line in electro-optic devices, such as liquid crystal equipment of the active-matrix 
drive method by TFT drive, TFT will be made into an ON state and the picture signal supplied to the 
source field of a semi-conductor layer through the data line will be supplied to a pixel electrode through 
between the source drains concerned of TFT. In order to cover a long time farther than the time 
amount made into this ON state and to hold the electrical potential difference of each picture signal 
supplied through TFT since only a short time is extremely performed for every pixel electrode through 
TFT, as for supply of such a picture signal, it is common to each pixel electrode that storage 
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capacitance is added. 
[0003] 

[Problem(s) to be Solved by the Invention] In this kind of electro-optic device, a general request called 
high-definition-izing of a display image is strong, and, for that, making a pixel pitch detailed by extending 
the pixel opening field which display light penetrates in each pixel to the non-pixel opening field which 
display light does not penetrate, it becomes very important to increase the storage capacitance added 
to each pixel electrode at the same time it raises pixel numerical aperture-ization. 

[0004] Generally, since storage capacitance is formed using a non-pixel opening field, it is fundamentally 
difficult storage capacitance to make storage capacitance to a pixel opening field. For this reason, the 
non-pixel opening field which can make storage capacitance will become narrow, so that a pixel 
numerical aperture may be raised and a pixel opening field is extended. Or a pixel numerical aperture has 
the trouble of falling, so that storage capacitance may be increased and a non-pixel opening field is 
extended. 

[0005] This invention is made in view of an above-mentioned trouble, while raising a pixel numerical 
aperture, storage capacitance can be increased, and let it be a technical problem to offer the electro- 
optic device in which high-definition image display is possible. 
[0006] 

[Means for Solving the Problem] (1) the electro-optic device which has the pixel electrode connected to 
the drain field of the thin film transistor connected to the scanning line, the data line which intersects 
said scanning line, and said scanning line and said data line on the substrate in order that the electro- 
optic device of this invention might solve the above-mentioned technical problem, and said thin film 
transistor — it is — the upper part of said scanning line — and it is characterized by the thing of said 
data line caudad done for the laminating of the 1st storage capacitance. 

[0007] According to the configuration which this invention requires, using a laminated structure, it is the 
upper part of the scanning line, and storage capacitance is increased by [ of the data line ] forming the 
1 st storage capacitance caudad, and the electro-optic device in which high-definition image display is 
possible can be offered. 

[0008] (2) Opposite arrangement of said 1st storage capacitance is carried out through an insulator 
layer to the 1st capacity electrode and said 1st capacity electrode, and one mode of the electro-optic 
device of this invention is characterized by being formed with the 2nd capacity electrode which forms 
the junction film which connects electrically the drain field and said pixel electrode of said thin film 
transistor. 

[0009] According to the configuration which this invention requires, since the 2nd capacity electrode 
which forms the 1st storage capacitance was constituted as junction film which connects electrically 
the drain field and pixel electrode of a thin film transistor, connection with it can solve the difficult 
problem. [ a long distance between a pixel electrode and a semi-conductor layer and ] [ electric ] 
Moreover, the 2nd capacity electrode can prevent the thrust omission of etching at the time of contact 
hole puncturing. 

[0010] (3) Other modes of the electro-optic device of this invention are characterized by for said 1st 
storage capacitance leaving the connection field of the source field of said thin film transistor, and said 
data line, and forming it so that it may lap with the fields of said semi-conductor layer and said scanning 
line. 

[001 1] Since according to the configuration which this invention requires it formed so that it might lap 
with the fields of a semi-conductor layer and the scanning line, storage capacitance can be increased 
while raising a pixel numerical aperture. 

[0012] (4) Other modes of the electro-optic device of this invention are characterized by forming the 
2nd storage capacitance with said 2nd capacity electrode and the 3rd capacity electrode which carries 
out opposite arrangement at said 2nd capacity electrode, and consists of the same film as said scanning 
line through an insulator layer. 
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[0013] Since the 2nd storage capacitance was formed using the 2nd capacity electrode and scanning- 
line layer which form the 1st storage capacitance according to the configuration which this invention 
requires and storage capacitance can be accumulated in the thickness direction of a substrate, even if it 
makes a pixel pitch detailed, comparatively big storage capacitance can be built in a non-opening field. 
Moreover, since the 3rd capacity electrode consists of the same film as the scanning line, storage 
capacitance can be built by the laminated structure of a comparatively small number of layers. 
[0014] (5) Other modes of the electro-optic device of this invention are characterized by for said 3rd 
capacity electrode leaving the connection field of the drain field of said thin film transistor, and said 2nd 
capacity electrode, and forming it in parallel to said scanning line. 

[0015] According to the configuration which this invention requires, since the 3rd capacity electrode 
was formed in parallel to the scanning line, storage capacitance can be increased using a non-opening 
field. 

[0016] (6) Other modes of the electro-optic device of this invention are characterized by connecting 
said 3rd capacity electrode as electrically as said 1st capacity electrode. 

[0017] According to the configuration which this invention requires, since the 1st capacity electrode and 
the 3rd capacity electrode do not have potential fluctuation, they can prevent beforehand the situation 
which affects the property of a thin film transistor. 

[0018] (7) Other modes of the electro-optic device of this invention are characterized by locating the 
electrical installation section of said 3rd capacity electrode and said 1st capacity electrode in the lower 
part field of said data line. 

[0019] Since the field which cannot be used as an opening field of each pixel called the lower part of the 
data line in a pixel inter-electrode gap field was used for connection between the 3rd capacity electrode 
and the 1st capacity electrode according to the configuration which this invention requires, it is very 
advantageous when attaining high numerical aperture-ization of a pixel. 

[0020] (8) Other modes of the electro-optic device of this invention consist of a part of 1st capacity 
line by which said 3rd capacity electrode is prolonged along with said scanning line, said 1st capacity 
electrode consists of a part of 2nd capacity line prolonged along with said scanning line, and it is 
characterized by said 1st capacity line and said 2nd capacity line being installed to the circumference of 
the image display field where said pixel electrode has been arranged, and coming to connect them 
electrically. 

[0021] According to the configuration which this invention requires, the 1st capacity line containing two 
or more 3rd capacity electrodes arranged along with the scanning line, and the 2nd capacity line 
containing two or more 1 st capacity electrodes arranged along with the scanning line Since it connects 
mutually electrically on the outside of an image display field, it becomes possible to connect the 3rd 
capacity electrode and the 1st capacity electrode mutually electrically through the 1st and 2nd capacity 
line comparatively simply and certainly. Moreover, since it is not necessary to prepare the contact hole 
for connecting between both in an image display field, storage capacitance can be increased. 
[0022] (9) Other modes of the electro-optic device of this invention are characterized by forming the 
3rd storage capacitance with said 3rd capacity electrode and the 4th capacity electrode which carries 
out opposite arrangement at said 3rd capacity electrode, and consists of the same film as said semi- 
conductor layer through an insulator layer. 

[0023] Since the 3rd storage capacitance was formed using the 3rd capacity electrode and semi- 
conductor layer which form the 2nd storage capacitance according to the configuration which this 
invention requires and storage capacitance can be accumulated in the thickness direction of a substrate, 
even if it makes a pixel pitch detailed, comparatively big storage capacitance can be built in a non^ 
opening field. Moreover, since the 4th capacity electrode consists of the same film as a semi-conductor 
layer, storage capacitance can be built by the laminated structure of a comparatively small number of 
layers. 

[0024] (10) Other modes of the electro-optic device of this invention are characterized by extending 
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and forming said 4th capacity electrode from the drain field of said thin film transistor. 

[0025] According to the configuration which this invention requires, storage capacitance can be formed 

using the drain field of a thin film transistor. 

[0026] (11) Other modes of the electro-optic device of this invention are characterized by forming said 
4th capacity electrode in parallel to said scanning line. 

[0027] According to the configuration which this invention requires, since the 3rd capacity electrode 
was formed in parallel to the scanning line, storage capacitance can be increased using a non-opening 
field. 

[0028] (12) Other modes of the electro-optic device of this invention are characterized by the capacity 
of said 2nd storage capacitance being small to the capacity of said 1st storage capacitance and said 3rd 
storage capacitance. 

[0029] Since the 2nd storage capacitance which consists of the 3rd electrode which consists of the 
same film as the 1st capacity electrode and the scanning line was made small according to the 
configuration which this invention requires, capacity can be formed with extent which does not influence 
malfunction of TFT. 

[0030] (13) Other modes of the electro-optic device of this invention are characterized by forming the 
4th storage capacitance with said 4th capacity electrode which consists of the same film as a semi- 
conductor layer, and the 5th capacity electrode which carries out opposite arrangement through an 
insulator layer at said 4th capacity electrode, and shades said semi-conductor layer. 
[0031] Since the 4th storage capacitance was formed using the light-shielding film which shades the 4th 
capacity electrode which consists of the same film as the semi-conductor layer which forms the 3rd 
storage capacitance, and a semi-conductor layer according to the configuration which this invention 
requires and storage capacitance can be accumulated in the thickness direction of a substrate, even if it 
makes a pixel pitch detailed, comparatively big storage capacitance can be built in a non-opening field. 
Moreover, since the 5th capacity electrode consists of a light-shielding film, storage capacitance can be 
built by the laminated structure of a comparatively small number of layers. In addition, it can prevent 
effectively a light-shielding film looking at a channel field from a substrate side at least, it being that of a 
wrap, and the return light from a substrate side carrying out incidence to a channel field, and changing 
the property of a thin film transistor. 

[0032] (14) Other modes of the electro-optic device of this invention are characterized by connecting 
said 5th capacity electrode around an image display field as electrically as said 1st capacity electrode. 
[0033] According to the configuration which this invention requires, the 3rd capacity electrode can be 
made said 1st capacity electrode and said 5th capacity electrode pan at common potential, and the 
stable storage capacitance can be formed. 

[0034] (15) Other modes of the electro-optic device of this invention are characterized by forming the 
5th storage capacitance with said 1st capacity electrode and the 6th capacity electrode which carries 
out opposite arrangement through an insulator layer at said 1st capacity electrode, and forms said pixel 
electrode. 

[0035] Since the 5th storage capacitance was formed using the 1st capacity electrode and pixel 

electrode which form the 1st storage capacitance according to the configuration which this invention 

requires and storage capacitance can be accumulated in the thickness direction of a substrate, even if it 

makes a pixel pitch detailed, comparatively big storage capacitance can be built in. a non-opening field. 

Moreover, since the 6th capacity electrode consists of a pixel electrode, storage capacitance can be 

built by the laminated structure of a comparatively small number of layers. 

[0036] (16) As for other modes of the electro-optic device of this invention, said 5th storage 

capacitance is characterized by the 1 -pixel thing mostly formed over the perimeter. 

[0037] According to the configuration which this invention requires, storage capacitance can be 

increased using a 1 -pixel boundary region. 

[0038] Such an operation and other gains of this invention are made clear from the gestalt of the 
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operation explained below. 
[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0040] (The 1st operation gestalt) The configuration of the liquid crystal equipment which is an example 
of the electro-optic device of this invention is explained with reference to drawing 1 1 from drawing 1 . 
Drawing 1 is equal circuits, such as various components in two or more pixels formed in the shape of 
[ which constitutes the image display field of liquid crystal equipment ] a matrix, and wiring, drawing 2 is 
a top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other, and drawing 3 is a sectional view in 
alignment with A-A' of drawing 2 R> 2. In addition, in order to make each class and each part material 
into the magnitude of extent which can be recognized on a drawing, scales are made to have differed for 
each class or every each part material in drawing 3 . 

[0041] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the liquid crystal equipment in this operation gestalt ] a matrix to control pixel electrode 
9a and pixel electrode 9a is formed, and data-line 6a to which a picture signal is supplied is electrically 
connected to the source concerned of TFT30. The picture signals S1, S2, — , Sn written in data-line 6a 
may be supplied to line sequential, and you may make it supply them to this order for every group to two 
or more data-line 6a which adjoin each other. Moreover, it is constituted so that scanning-line 3a is 
electrically connected to the gate of TFT30, and it may be impressed by scanning-line 3a to 
predetermined timing and it may impress the scan signals G1, G2, — , Gm to this order by line sequential. 
It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, 
S2, — , Sn supplied from data-line 6a in TFT30 which is a switching element when only a fixed period 
closes the switch to predetermined timing. Fixed period maintenance of the picture signals S1 t S2, — , 
Sn of the predetermined level written in liquid crystal through pixel electrode 9a is carried out between 
the counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. According to the electrical potential difference 
impressed when it was in no MARI White mode, incident light carries out the amount reduction of 
transmitted lights, if it is in NOMA reeve rack mode, according to the impressed electrical potential 
difference, the amount of transmitted lights of incident light will increase, and light with the contrast 
ratio according to a picture signal will carry out outgoing radiation from liquid crystal equipment as a 
whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed between pixel electrode 9a and a 
counterelectrode. While was electrically connected with pixel electrode 9a, and storage capacitance 70 
is formed through a dielectric film between a capacity electrode and the capacity electrode of another 
side electrically connected with the capacity line 300 by which constant potential was supplied. With this 
storage capacitance 70, as for the electrical potential difference of for example, pixel electrode 9a, only 
time amount also with triple figures longer than the time amount to which the source electrical potential 
difference was impressed is held. Thereby, it is improved further and a maintenance property can realize 
the high liquid crystal equipment of a contrast ratio. 

[0042] In drawing 2 , on the TFT array substrate of liquid crystal equipment, two or more transparent 
pixel electrode 9a (pixel electrode edge 9a ? is shown by the dotted-line section) is prepared in the shape 
of a matrix, and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel 
el.ectrode 9a in every direction. Scanning-line 3a is arranged so that channel field 1a* (field of the slash 
of drawing Nakamigi going down) may be countered among semi-conductor layer 1a, and scanning-line 
3a functions as a gate electrode. Thus, TFT30 by which opposite arrangement of a part of scanning-line 
3a was carried out as a gate electrode is formed in the part where scanning-line 3a and data-line 6a 
cross at channel field 1a\ respectively. Pixel electrode 9a relays junction film 80a which is the middle 
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electric conduction film, and is electrically connected to the below-mentioned drain among semi- 
conductor layer 1a through contact holes 8a and 8b. Data-line 6a is electrically connected to the 
below-mentioned source field among semi-conductor layer 1a which consists of polish recon film etc. 
through a contact hole 5. 

[0043] Moreover, capacity electrode 3b (the 3rd capacity electrode) which consists of the same film as 
scanning-line 3a may be prepared so that it may lap with 1f (the 4th capacity electrode) of capacity 
electrodes installed from semi-conductor layer 1a partially at least through the gate dielectric film 
mentioned later. Thereby, a part of storage capacitance [ at least ] 70 in drawing 1 can be formed. 
[0044] Furthermore, substrate light-shielding film 1 1a is prepared in the field shown by the thick wire in 
drawing 2 , respectively so that it may pass along the TFT30 bottom along with scanning-line 3a. More 
specifically, it is substrate light-shielding film 11a, A junction field with channel field 1a' of TFT and the 
channel field 1a f concerned, the source, and a drain field is seen from a TFT array substrate side at 
least, and it is prepared in the wrap location, respectively. Moreover, it is good to be installed in the 
perimeter from the image display field in which pixel electrode 9a was formed in the shape of a matrix 
along the direction of scanning-line 3a, and to make it connect with the constant source of potential in a 
boundary region. Thus, malfunction of TFT30 can be prevented by fixing the potential of substrate light- 
shielding film 1 1a to constant potential. Constant sources of potential, such as a negative supply 
supplied to the circumference circuit for driving the liquid crystal equipment concerned mentioned later 
as a constant source of potential, for example, a scanning-line drive circuit, a data-line drive circuit, etc. 
and a positive supply, a touch-down power source, the constant source of potential supplied to a 
counterelectrode are mentioned. It is desirable to make it potential level, then the off level of the scan 
signal supplied to scanning-line 3a. Thereby, since parasitic capacitance hardly occurs between 
scanning-line 3a, delay of the scan signal supplied to scanning-line 3a does not almost arise. 
[0045] Especially with this operation gestalt, electric conduction film (1st capacity electrode) 90a of 
protection-from-light nature is formed in the field shown with the slash of a drawing Nakamigi riser. 
Electric conduction film 90a of protection-from-light nature is formed between the layers between 
scanning-line 3a and data-line 6a, and since it can see and put on the formation field and flat-surface 
target of the wiring and TFT30, and storage capacitance of data-line 6a except the formation field of a 
contact hole 5 and contact hole 8b, scanning-line 3a, etc., it can realize protection from light on a TFT 
array substrate. Moreover, electric conduction film 90a of protection-from-light nature can be installed 
in the perimeter from an image display field along the direction of scanning-line 3a, and can be 
connected with the constant source of potential in a boundary region. Thereby, electric conduction film 
90a of protection-from-light nature can function as a capacity line 300 in drawing 1 . Moreover, storage 
capacitance 70 can be easily formed between 1f of capacity electrodes by supplying constant potential 
by connecting with capacity electrode 3b which consists of the same film as scanning-line 3a through a 
contact hole 95. Constant sources of potential, such as a negative supply supplied to the circumference 
circuit for driving the liquid crystal equipment concerned mentioned later as a constant source of 
potential, for example, a scanning-line drive circuit, a data-line drive circuit, etc. and a positive supply, a 
touch-down power source, the constant source of potential supplied to a counterelectrode are 
mentioned. 

[0046] Next, as shown in the sectional view of drawing 3 , the liquid crystal equipment in this operation 
gestalt is equipped with the transparent TFT array substrate 10 which constitutes an example of a 
substrate, and the transparent opposite substrate 20 by which opposite arrangement is carried out at 
this. The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, or a 
silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz substrate. 
When pixel electrode 9a which becomes the TFT array substrate 10 from transparent conductive film, 
such as ITO film, is prepared and it uses TN (Twisted Nematic) liquid crystal etc. for the liquid crystal 
layer 50, the orientation film 16 with which predetermined orientation processing of rubbing processing 
etc. was performed is formed in the front face of pixel electrode 9a. 
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[0047] On the other hand, the counterelectrode 21 which includes the opposite substrate 20 all over the, 
and consists of transparent conductive film, such as ITO film, is formed, and the orientation film 22 with 
which predetermined orientation processing of rubbing processing etc. was performed to the front face 
of a counterelectrode 21 is formed. 

[0048] Furthermore, in the location which counters TFT30, substrate light-shielding film 11a is prepared 
between the TFT array substrate 10 and TFT30. Since substrate light-shielding film 1 1a is formed in the 
location which counters a junction field with channel field 1a' of TFT30 for pixel switching and the 
channel field 1a' concerned, the source, and a drain field at least, the reflected light from the TFT array 
substrate 10 side etc. is irradiated by neither channel field 1a' nor its adjoining field. Thereby, the 
property of TFT30 does not change with generating of the leakage current resulting from light. It is 
desirable to constitute from a metal simple substance which contains at least one desirable opaque 
refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), 
and Pb (lead), as substrate light-shielding film 11a, an alloy, metal silicide, etc. Or although incident light 
turns soon, a nti reflection films, such as polish recon, may be formed in the front face of substrate light- 
shielding film 1 1a so that light can be absorbed. Moreover, when the reflected light from the TFT array 
substrate 10 side etc. is weak, the polish recon film may be used for substrate light-shielding film 1 1a. If 
substrate light-shielding film 11a is constituted from such an ingredient, substrate light-shielding film 
1 1a is destroyed by high temperature processing in formation of gate dielectric film 2, or it can avoid 
fusing by it for example. In addition, although the lower part of each scanning-line 3a is formed for 
substrate light-shielding film 1 1a in the shape of stripes along with the scanning-line 3a concerned with 
this operation gestalt, it cannot be overemphasized that the lower part of each data-line 6a may be 
formed in the shape of stripes along with the data-line 6a concerned, or you may form in the shape of a 
grid under each scanning-line 3a and each data-line 6a. Thus, if substrate light-shielding film 11a is 
formed in the shape of stripes, relaxation of the stress by substrate light-shielding film 11a is realizable, 
and if it forms in the shape of a grid, protection-from-light nature not only increases, but it can attain 
low resistance-ization for substrate light-shielding film 11a further. 

[0049] Moreover, the substrate insulator layer 12 is formed between substrate light-shielding film 11a 
and TFT30. The substrate insulator layer 12 is formed in order to insulate electrically semi-conductor 
layer 1a which constitutes TFT30 from substrate light-shielding film 11a. Furthermore, the substrate 
insulator layer 12 also has a function as substrate film for TFT30 by being formed all over the TFT array 
substrate 10. That is, it has the function to prevent property change of TFT30 with the dry area at the 
time of polish of the front face of the TFT array substrate 10, the dirt which remains after washing. The 
substrate insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), 
PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), 
or silicon oxide film, a silicon nitride film, etc. Moreover, the substrate insulator layer 12 can also protect 
the situation where substrate light-shielding film 1 1a pollutes TFT30 grade. 

[0050] With this operation gestalt, furthermore, TFT30 formed on the substrate insulator layer 12 Semi- 
conductor layer 1a which has LDD (Lightly Doped Drain) structure, for example, consists of polish recon 
film On both sides of channel field 1a' in which a channel is formed of the electric field from scanning- 
line 3a, low concentration source field 1b and low concentration drain field 1c are formed. 1d of high 
concentration source fields is connected to low concentration source field 1 b, and high concentration 
drain field 1e is connected to low concentration drain field 1c. Thus, by forming TFT30 with LDD 
structure, the leakage current at the time of OFF of TFT30 can be reduced sharply, and the 
maintenance engine performance can be raised. Moreover, TFT30 may be TFT of the self aryne mold 
which may take the offset structure which does not drive an impurity into low concentration source field 
1b and low concentration drain field 1c, drives in an impurity by high concentration by using as a mask 
the gate electrode which is a part of scanning-line 3a, and forms 1d of high concentration source fields, 
and high concentration drain field 1e in self align. 

[0051] On semi-conductor layer 1a, gate dielectric film 2 is formed with a thin film 100nm or less. By 
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oxidizing the polish recon film at the elevated temperature of 1000 degrees or more, gate dielectric film 
2 is precise and can form the high insulating film. When high temperature processing is impossible, you 
may form by CVD (Chemical Vapor Deposition) etc. P (Lynn) was driven in on gate dielectric film 2 — 
low — scanning-line 3a formed by the polish recon film [ **** ] is arranged, and scanning-line 3a of the 
part which lapped with semi-conductor layer 1a functions as a gate electrode. 
[0052] On the gate dielectric film 2 formed on semi-conductor layer 1a, and scanning-line 3a, an 
interlayer insulation film 81 is deposited by CVD etc., and contact hole 8a is punctured to gate dielectric 
film 2 and an interlayer insulation film 81 in the predetermined part of high concentration drain field 1e. 
High concentration drain field 1e and conductive junction film 80a are electrically connected through this 
contact hole 8a. On junction film 80a, the laminating of an interlayer insulation film 91, an interlayer 
insulation film 4, and the interlayer insulation film 7 is carried out one by one, and they puncture contact 
hole 8b to these interlayer insulation films in the predetermined location of junction film 80a (the 2nd 
capacity electrode). Junction film 80a and pixel electrode 9a are electrically connected through this 
contact hole 8b. Thus, junction film 80a functions as middle electric conduction film for connecting 
electrically semi-conductor layer 1a and pixel electrode 9a. By this junction film 80a, since it is not 
necessary to a long distance from pixel electrode 9a to semi-conductor layer 1a to puncture a contact 
hole at a stretch, the thrust omission of semi-conductor layer 1a of about 50nm and very thin thickness 
can be prevented. Moreover, there is an advantage which can make small the path of contact holes 8a 
and 8b, respectively by puncturing a contact hole separately. Since the field which forms contact holes 
8a and 8b is small and ends by this, only the part can raise a pixel numerical aperture, or highly minute- 
ization can be realized. If it forms by the metal simple substance containing at least one opaque 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, the alloy, metal silicide, etc. like substrate light- 
shielding film 11a as the quality of the material of junction film 80a, it can function also as a light- 
shielding film. Furthermore, since the selection ratio at the time of etching is high, even if it forms 
junction film 80a by about 50nm thickness, it does not run through junction film 80a at the time of 
puncturing of contact hole 8b. Moreover, if it is not affected, for example, the interlayer insulation film 
81 for insulating scanning-line 3a and junction film 80a is formed in the switching operation of TFT30 by 
thickness 500nm or more, junction film 80a can be prepared so that it may see superficially and may lap 
on TFT30 or scanning-line 3a. Since it can shade at the latest of semi-conductor layer 1a which is the 
lower part of data-line 6a, and constitutes TFT30 by this, incident light is not soon irradiated by low 
concentration source field 1b and low concentration drain field 1c which are channel field 1a' and its 
junction field, or the stray light reflected by data-line 6a etc. is not irradiated, thereby, the leakage 
current at the time of OFF of TFT30 can be reduced sharply, and the maintenance engine performance 
can be boiled markedly and can be raised. 

[0053] With this operation gestalt, as further shown in drawing 3 , electric conduction film 90a of 
protection-from-light nature is formed through an interlayer insulation film 91 on junction film 80a. 
Electric conduction film 90a of protection-from-light nature can shade the non-opening field except 
contact holes 5 and 8b, as mentioned above. Moreover, since electric conduction film 90a of protection- 
from-light nature can function as a capacity line 300 in drawing 1 , it can form a part of storage 
capacitance [ at least ] 70 by using an interlayer insulation film 91 as a dielectric film between electric 
conduction film 90a and junction film 80a. That is, it functions as an electrode for junction film 80a and 
electric conduction film 90a of protection-from-light nature to form storage capacitance 70. Moreover, 
it can shade at the latest of semi-conductor layer 1a which constitutes TFT30 by two-layer [ of 
junction film 80a and electric conduction film 90a of protection-from-light nature ]. Since the leakage 
current at the time of OFF of TFT30 can be reduced still more sharply by this, it is very advantageous 
to the liquid crystal equipment used under the strong light sources, such as a projection mold projector, 
if the quality of the material of electric conduction film 90a of protection-from-light nature is formed by 
the metal simple substance containing at least one opaque refractory metals, such as Ti, Cr, W, Ta, Mo, 
and Pb, the alloy, metal silicide, etc. like substrate light-shielding film 11a or junction film 80a — 
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protection-from-light nature — high — low — wiring [ **** ] is realizable, moreover — if 400 high 
temperature processing or more, such as heat-of-activation processing, has finished before forming 
electric conduction film 90a of protection-from-light nature for example, — further — low — electric 
conduction film 90a of protection-from-light nature can be formed from the metal simple substance 
containing aluminum [ **** ] (aluminum), an alloy, metal silicide, etc. Thus, by forming electric 
conduction film 90a of the protection-from-light nature which serves as the capacity line 300 with the 
same aluminum as the quality of the material of data-line 6a, reduction for figures triple [ 2-] can be 
aimed at for resistance of the capacity line 300 compared with the conventional polish recon film. The 
cross talk of the direction of scanning-line 3a which this produces according to the time constant of the 
capacity line 300 being large can be reduced sharply. 

[0054] Moreover, you may make it connect electrically electric conduction film 90a of protection-from- 
light nature with capacity electrode 3b which becomes each pixel electrode 9a of every from the same 
film as scanning-line 3a through a contact hole 95. Thereby, capacity electrode 3b is fixable to the same 
constant potential as electric conduction film 90a of protection-from-light nature. Therefore, a part of 
storage capacitance [ at least ] 70 can be formed also in this field by using an interlayer insulation film 
81 as a dielectric film between junction film 80a electrically connected with capacity electrode 3b and 
high concentration drain field 1e of semi-conductor layer 1a. Furthermore, a part of storage capacitance 
[ at least ] 70 can also be formed also in this field by using gate dielectric film 2 as a dielectric film 
between 1f of capacity electrodes installed from high concentration drain field 1e of capacity electrode 
3b and semi-conductor layer 1a. Moreover, a contact hole 95 is good to connect electrically semi- 
conductor layer 1a and data-line 6a which were connected to pixel electrode 9a which it is made to 
puncture in the lower part of data-line 6a, and adjoins along with data-line 6a at the latest of the 
contact hole 5 for connecting electrically. If such a configuration is taken, it will become possible for 
data-line 6a to set caudad and to secure the big field for forming storage capacitance 70. 
[0055] The representative circuit schematic of 1 pixel which constitutes the liquid crystal equipment of 
this operation gestalt in drawing 4 is shown. High concentration drain field 1e of semi-conductor layer 1a, 
junction film 80a, and pixel electrode 9a are connected electrically, and, on the other hand, electric 
conduction film 90a of protection-from-light nature and capacity electrode 3b are electrically connected 
as shown in drawing 4 . Electric conduction film 90a of protection-from-light nature is installed in the 
perimeter from an image display field, and is connected with the constant source of potential in the 
boundary region. Moreover, substrate light-shielding film 11a and electric conduction film 90a of 
protection-from-light nature may be connected electrically. By combining these electric conduction film, 
the storage capacitance 70 by ideal stack structure can be formed. That is, with this operation gestalt, it 
becomes possible to form 1f of capacity electrodes installed from high concentration drain field 1e 
through the dielectric film between the layers of each electric conduction film of electric conduction film 
90a of the protection-from-light nature fixed to constant potential, capacity electrode 3b, and substrate 
light-shielding film 11 a, junction film 80a, and pixel electrode 9a. 

[0056] Concretely, in the top view of a pixel group in which drawing 2 adjoins, it is shown in drawing 9 
from drawing 5 R> 5 in which field storage capacitance is formed. In addition, the scale of drawing 9 is 
made the same from drawing 2 and drawing 5 . 

[0057] Drawing 5 shows the 1st storage capacitance C1 formed between electric conduction film 90a of 
protection-from-light nature, and junction film 80a. An interlayer insulation film 91 is used as a dielectric 
film. The field of crosshatching can form storage capacitance C1 in part with the non-opening field most 
in a contact hole 5 or contact hole 95 list in the field in which the 1st storage capacitance C1 is actually 
formed except contact hole 8b. Here, since it becomes unnecessary to puncture the contact hole 95 for 
connecting electrically electric conduction film 90a of protection-from-light nature with the capacity 
electrode 3b concerned when not preparing capacity electrode 3b, the 1st storage capacitance C1 can 
be formed also in this field. Moreover, since the 1st storage capacitance C1 can be formed also on 
channel field 1a' of conventionally impossible TFT30 with this operation gestalt, it is very advantageous 
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to liquid crystal equipment's improvement and detailed-izing of a transparency mold of a pixel numerical 
aperture. Insulation, such as an oxide film and a nitride, and the film with a high dielectric constant can 
be used for an interlayer insulation film 91. Moreover, since an interlayer insulation film 91 can be 
formed by the continuous process with the polish recon film by forming junction film 80a by the polish 
recon film, and constituting from multilayer structure of the light-shielding film which contained the 
lower layer for electric conduction film 90a of protection-from-light nature, and contained the refractory 
metal for the polish recon film and the upper layer further, a precise insulator layer with few defects can 
be formed. Since it is possible for this to form about [ that an equipment defect decreases ] and 
interlayer insulation film 91a in thickness 100nm or less, the 1st storage capacitance C1 can be 
increased further. 

[0058] Next, drawing 6 shows the 2nd storage capacitance C2 formed between junction film 80a and 
capacity electrode 3b. An interlayer insulation film 81 is used as a dielectric film. The field of 
crosshatching is a field in which the 2nd storage capacitance C2 is actually formed. Capacity electrode 
3b is the field of contact hole 8a for connecting electrically semi-conductor layer 1a and junction film 
80a, is divided for every pixel and is electrically connected with electric conduction film 90a of upper 
protection-frorrHight nature in a contact hole 95. If capacity electrode 3b is formed in a T character 
mold as shown in drawing 6 , the 2nd storage capacitance C2 can be formed efficiently. Insulation, such 
as an oxide film and a nitride, and the film with a high dielectric constant can be used for an interlayer 
insulation film 81. However, since capacity electrode 3b is formed by the same film as scanning-line 3a, 
the field which can form the 2nd storage capacitance C2 becomes smaller than the field which forms the 
1st storage capacitance C1 in drawing 5 . Moreover, since the thickness of an interlayer insulation film 
81 is 500nm or more need in order to prevent malfunction of TFT30 when shading channel field 1a' and 
its adjoining field by junction film 80a, the 2nd storage capacitance C2 cannot be increased the 2nd 
about one storage capacitance C. 

[0059] Drawing 7 shows the 3rd storage capacitance C3 formed between capacity electrode 3b and 1f 
of capacity electrodes. Gate dielectric film 2 is used as a dielectric film. The field of crosshatching is a 
field in which the 3rd storage capacitance C3 is actually formed. In order for gate dielectric film 2 to 
oxidize and to form it at the elevated temperature of 1000 degrees or more as mentioned above, it is 
precise, and the high insulating film is formed. Therefore, although the area which can form the 3rd 
storage capacitance C3 hardly changes to the field which forms the 2nd storage capacitance C2 of 
drawing 6 , the 3rd storage capacitance C3 can be formed more greatly than the 2nd storage 
capacitance C2. Moreover, the 3rd storage capacitance C3 can be formed also down the formation field 
of the contact hole 95 for connecting electrically capacity electrode 3b and electric conduction film 90a 
of upper protection-from-light nature. 

[0060] Furthermore, as shown in drawing 8 , the 4th storage capacitance C4 can be formed also 
between 1f of capacity electrodes, and substrate light-shielding film 1 1a. The substrate insulator layer 
12 is used as a dielectric film. The field of crosshatching is a field in which the 4th storage capacitance 
C4 is actually formed. If the substrate insulator layer 12 is formed by thickness 500nm or less, since the 
distance of channel field 1a' and substrate light-shielding film 1 1a will also approach, TFT30 will 
malfunction with the potential of substrate light-shielding film 11a. Then, the storage capacitance of 1f 
and substrate light-shielding film 11a thin-film-ize alternatively the substrate insulator layer 12 of a field 
which sees superficially and laps, and you may make it increase the 4th storage capacitance C4. That is, 
the 4th storage capacitance C4 can be increased by using as a thin film parts other than the field of the 
substrate insulator layer 12 which counters channel field 1a. 

[0061] Furthermore, as shown in drawing 9 , the 5th storage capacitance C5 can be formed also 
between pixel electrode 9a and electric conduction film 90a of protection-from-light nature. As a 
dielectric film, an interlayer insulation film 4 and an interlayer insulation film 7 are used. The field of 
crosshatching is a field in which the 5th storage capacitance C5 is actually formed. As an interlayer 
insulation film 4 and an interlayer insulation film 7, it consists of high insulation glass, such as NSG, PSG, 
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BSG, and BPSG, or silicon oxide film, a silicon nitride film, etc., for example. However, since a display 
image deteriorates with the parasitic capacitance produced between pixel electrode 9a and data-line 6a 
since it is formed on an interlayer insulation film 4, data-line 6a needs to thicken an interlayer insulation 
film 7, and cannot increase the 5th storage capacitance C5 to the 1st about one storage capacitance C 
in fact. 

[0062] Thus, the liquid crystal equipment of this operation gestalt can form the storage capacitance 70 
of the stack mold which consists of five layers from the 1st storage capacitance C1 to the 5th storage 
capacitance C5 by carrying out the laminating of the capacity electrode for forming storage capacitance 
70 through the dielectric film. Thereby, even if the field for storage capacitance formation is small, the 
big storage capacitance 70 can be formed efficiently. Here, the liquid crystal equipment of this operation 
gestalt just forms the 1st storage capacitance C1 at least. Even if a raise in a numerical aperture or 
detailed-izing of a pixel cannot progress further, for example, it cannot form storage capacitance 
electrode 3b from now on, according to the structure of this operation gestalt, storage capacitance 70 
sufficient by thin— filnrHzing the interlayer insulation film 91 which is a dielectric film of the 1st storage 
capacitance C1 can be obtained. Therefore, according to this operation gestalt, to the specification 
appropriate for the purpose of an electro-optic device, it can choose from the storage capacitance from 
the 1st storage capacitance C1 to the 5th storage capacitance C5, can use, and is advantageous. 
[0063] As again shown in drawing 3 , data-line 6a is formed on the upper interlayer insulation film 4 from 
electric conduction film 90a of protection-from-light nature. Moreover, data-line 6a punctures a contact 
hole 5 in the predetermined part of gate dielectric film 2, an interlayer insulation film 81, an interlayer 
insulation film 91, and an interlayer insulation film 7, and is electrically connected with high 
concentration drain field 1e of semi-conductor layer 1a through this contact hole 5. Furthermore, since 
a picture signal is supplied, data-line 6a is constituted from the high metal membrane metallurgy group 
silicide of protection-from-light nature etc. by low resistance of aluminum etc. 
[0064] Here, in addition to data-line 6a, the liquid crystal equipment of this operation gestalt can 
prescribe the protection-from-light field which is a non-opening field by electric conduction film 90a of 
protection-from-light nature etc. As shown in drawing 10 , electric conduction film 90a of protection- 
from-light nature is formed so that it may lap with pixel electrode 9a, and, specifically, almost all the 
fields containing channel field 1a' are shaded. Moreover, since most fields which met data-line 6a by 
electric conduction film 90a of protection-from-light nature can be shaded, it can constitute so that it 
may become unnecessary only for data-line 6a to prescribe a protection-from-light field like before and 
data-line 6a and pixel electrode 9a may not be piled up as much as possible through an interlayer 
insulation film 7. Thereby, the parasitic capacitance between data-line 6a and pixel electrode 9a can be 
reduced sharply, and deterioration of the display image quality by potential fluctuation of pixel electrode 
9a is not caused. However, since electric conduction film 90a of protection-from-light nature is caudad 
formed from data-line 6a, the field which forms the contact hole 5 for connecting electrically data-line 
6a and semi-conductor layer 1a cannot be shaded. Then, what is necessary is just to form broadly the 
field in which a contact hole 5 is formed so that data-line 6a may be put on pixel electrode 9a in part. 
Since it becomes impossible to fully shade near channel field 1a' by electric conduction film 90a of 
protection-from-light nature when the field which forms this contact hole 5 is in the latest of channel 
field 1a', even if it moves in the direction which keeps away the formation field of a contact hole 5 from 
channel field 1a' along with data-line 6a, in such a case, it is satisfactory at all. With this operation 
gestalt, even if it moves in this way in the formation field of a contact hole 5, the 1st storage 
capacitance C1 formed between junction film 80a and electric conduction film 90a of protection-from- 
light nature has the advantage of not changing. Moreover, since electric conduction film 90a of 
protection-from-light nature cannot prepare junction film 80a and pixel electrode 9a in the formation 
field of contact hole 8b for connecting electrically, either, this field should just shade by junction film 
80a. When forming junction film 80a by the film of light transmission nature, such as polish recon film, 
you may shade in substrate light-shielding film 11a. Under the present circumstances, it is better to 
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have kept away the formation field of contact hole 8b from channel field 1a\ If contact hole 8b is 
prepared in the middle of adjoining data-line 6a as shown in drawing 10 , it reaches channel field 1a' and 
is advantageous even if incident light is irradiated by substrate light-shielding film 11a. Moreover, since 
the configuration of a pixel can be formed in axial symmetry to data-line 6a, deterioration of display 
image quality, such as an irregular color, is not caused by the projector which combines the liquid crystal 
equipment with which the directions of torsion of TN liquid crystal differ. 

[0065] Since a protection-from-light field can be specified on the TFT array substrate 10, it becomes 
unnecessary thus, to prepare a light-shielding film in the opposite substrate 20 with this operation 
gestalt, as shown in drawing 3 . Therefore, since there is no light-shielding film on the opposite 
substrate 20 even if alignment shifts in case the TFT array substrate 10 and the opposite substrate 20 
are stuck mechanically, the field (opening field) which light penetrates does not change. Since the 
always stabilized pixel numerical aperture is obtained by this, poor equipment can be reduced sharply. 
[0066] Moreover, the liquid crystal equipment by this operation gestalt can take strong structure from 
before also to whenever [ incident angle / of incident light ]. Then, it explains with reference to drawing 
1 1 . Drawing 1 1 (1) can be set to drawing 2 . It is a sectional view in alignment with B-B', and drawing 1 1 
(2) shows the conventional structure. In addition, it expresses with the same scale in drawing 1 1 (1) and 
(2). 

[0067] Generally, if light is irradiated near the channel field of semi-conductor layer 1a, since the 
leakage current by optical pumping occurs in the time of OFF of TFT30, the capacity to hold the charge 
written in pixel electrode 9a will decline. So, with this operation gestalt, as shown in drawing 1 1 (1), the 
structure which prevents the exposure of the light to semi-conductor layer 1a is taken by preparing 
electric conduction film 90a of protection-from-light nature to incident light L1, and preparing substrate 
light-shielding film 11a to the reflected light L2 from TFT array substrate 10 direction. Moreover, since 
only the 1/100 or less quantity of light is irradiated to the quantity of light of incident light L1, the 
reflected light L2 is constituted so that the direction of the width of face W1 of electric conduction film 
90a of the protection-from-light nature for shading incident light L1 in a channel field and its contiguity 
field may become longer than the width of face W2 of substrate light-shielding film 11a. That is, it is 
formed so that substrate light-shielding film 11a may not protrude electric conduction film 90a of 
protection-from-light nature in a channel field and its contiguity field. Furthermore, width-of-face W3 of 
semi-conductor layer 1 a is constituted so that it may become shorter than the width of face W2 of 
substrate light-shielding film 11a in a channel field and its contiguity field. That is, a channel field and its 
contiguity field see from a TFT array substrate side, and are covered with substrate light-shielding film 
11a. Even if incidence is carried out with the include angle which has incident light L1 by taking such a 
configuration, possibility that light will reach to semi-conductor layer 1a can be reduced. Moreover, with 
this operation gestalt, since electric conduction film 90a of protection-from-light nature can be formed 
between the layers of data-line 6a and semi-conductor layer 1a, it becomes possible to shade at the 
latest of a channel field further rather than the case where a channel field is shaded by data-line 6a like 
the conventional example shown in drawing 1 1 (2). Here, in this operation gestalt and the conventional 
example, the margin to whenever [ angle-of-incidence / of incident light L1 ] is considered. Usually, it 
seldom thinks from that incident light L1 is directly irradiated by semi-conductor layer 1a having width- 
of-face W3 of semi-conductor layer 1a as short as 1 micrometer. Then, it is assumed that the light 
irradiated by substrate light-shielding film 11a in which semi-conductor layer 1a was prepared caudad 
reflects, and semi-conductor layer 1a irradiates. Width of face of substrate light-shielding film 11a 
shown in (1) book operation gestalt and the (2) conventional example in drawing 1 1 here is set to the W2 
[ same ]. Moreover, width of face of electric conduction film 90a of the protection-from-light nature in 
this operation gestalt for interrupting incident light L1 and width of face of data-line 6a in the 
conventional example are set to the W1 [ same ]. With this operation gestalt, distance between layers of 
substrate light-shielding film 11a and electric conduction film 90a of protection-from-light nature is set 
to D1, and, on the other hand, the conventional example sets distance between layers to substrate 
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light-shielding film 11a and data-line 6a to D2. If distance between layers to substrate light-shielding 
film 1 1a in this operation gestalt and data-line 6a is set to D2 here, it will become the relation of D1>D2. 
Therefore, when incidence of the incident light L1 has been carried out at the same include angle, the 
include angle of incident light L1 will be [ the direction of this operation gestalt ] a margin at an 
advantage with a short distance between layers to substrate light-shielding film 11a. That is, if the 
margin include angle of the incident light L1 in this operation gestalt is set to R1 and the margin include 
angle of the incident light L1 in the conventional example is set to R2, it will become the relation of 
R1>R2. Since a margin has the direction of the liquid crystal equipment of this operation gestalt in 
whenever [ angle-of-incidence / of incident light ] from this result, it can respond, even if optical 
system is miniaturized and whenever [ angle-of-incidence ] becomes large further, and will be 
advantageous from now on. In addition, with this operation gestalt, it is also possible to form a light- 
shielding film in the lateral portion of semi-conductor layer 1a through an insulator layer, and it can raise 
correspondence of whenever [ incident angle ] further. 

[0068] Moreover, with the liquid crystal equipment of this operation gestalt, since it is not necessary to 
shade by data-line 6a like the conventional example, in a channel field and its contiguity field, width of 
face W4 of data-line 6a can be made shorter than the width of face W1 of electric conduction film 90a 
of protection-from-light nature. That is, it becomes the relation of W1>W4, and in a channel field and its 
contiguity field, it is formed so that data-line 6a may not protrude electric conduction film 90a of 
protection-from-light nature. Thereby, the light reflected by data-line 6a can prevent that become the 
stray light and semi-conductor layer 1a irradiates. Since especially electric conduction film 90a of 
protection-from-light nature can be formed by the film containing a refractory metal with a reflection 
factor lower than aluminum which forms data-line 6a, it can also absorb the stray light by data-line 6a 
by electric conduction film 90a of protection-from-light nature. 

[0069] Furthermore, with the liquid crystal equipment of this operation gestalt, since it is also possible 
to form junction film 80a under the electric conduction film 90a of protection-from-light nature, semi- 
conductor layer 1a can be shaded at the latest by this junction film 80a, and protection-from-light 
nature improves. In this case, if width of face of junction film 80a is made almost the same as the width 
of face W1 of electric conduction film 90a of protection-from-light nature, protection-from-light nature 
will increase further. Moreover, although there should have been a possibility that the stray light 
reflected in the lower part of data-line 6a might be irradiated by semi-conductor layer 1a in order to 
substitute the conventional example for data-line 6a with a high reflection factor as a light-shielding film 
when incidence of the reflected light L2 was carried out from the TFT array substrate 10 side this 
operation gestalt — junction film 80a — the polish recon film — low — it is made to absorb light by 
forming by the film containing a refractory metal [ **** ] It becomes unnecessary thereby, to be able to 
reduce the stray light of internal reflection sharply and to worry about degradation of the image quality 
display by leak of TFT30 in any way. moreover, junction film 80a — low — electric conduction film 90a 
of protection-from-light nature is the same as data-line 6a by forming by the film [ **** ] — high — 
aluminum [ **** ] may be formed by the film contained at least. Thus, by the film which contained at 
least aluminum of a high reflection factor which has 80% or more of reflection factor for the protection- 
from-light field of liquid crystal equipment for example, in a light field, since it becomes possible to form 
data-line 6a and electric conduction film 90a of protection-from-light nature, incident light is reflected 
by data-line 6a and electric conduction film 90a of protection-from-light nature, and the temperature 
rise of liquid crystal equipment can be prevented. Therefore, it is possible to reduce the cost which 
starts development of the cooling system of a projector, for example with the liquid crystal equipment in 
this operation gestalt, or to raise the lightfastness of liquid crystal equipment. 

[0070] In this operation gestalt explained above, flattening of the front face of the interlayer insulation 
film 7 under pixel electrode 9a is carried out. This is for preventing the disclination of the liquid crystal 
by level differences, such as wiring and a component, and may be further performed to downward 
interlayer insulation film 4 grade. It is also possible by applying organic and the inorganic SOG (Silicon 
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On glass) film in a spin coater, and performing CMP processing as flattening processing, here to attain 
flattening. 

[0071] (The 2nd operation gestalt) The configuration of the 2nd operation gestalt of the electro-optic 
device of this invention is explained with reference to drawing 16 from drawing 12 . 
[0072] The liquid crystal equipment which is an example of an electro-optic device must perform an 
alternating current reversal drive, in order to prevent degradation of liquid crystal generally. Then, 
although some drive approaches are proposed, with the liquid crystal equipment of the 2nd operation 
gestalt of this invention, as shown in drawing 12 , the polarity of the picture signal which starts liquid 
crystal at every scanning-line 3a is reversed, and the configuration which reverses the polarity of a 
picture signal for every field in addition to this is taken further. The dc component concerning liquid 
crystal can be stopped as much as possible by this, and generating of a flicker can be reduced sharply. 
Thus, since the same polar picture signal is written in pixel electrode 9a which adjoins in the direction of 
X along with scanning-line 3a when making every scanning-line 3a reverse the polarity of a picture 
signal, electric field do not occur among adjoining pixel electrode 9a. On the other hand, since a different ' 
polar picture signal is written in, among adjoining pixel electrode 9a, electric field occur in pixel electrode 
9a which adjoins in the direction of Y along with data-line 6a, and the disclination 400 of liquid crystal 
arises in it. 

[0073] Then, in order to stop the generating field of the disclination 400 in drawing 12 to the minimum, 
as shown in drawing 13 , with the 2nd operation gestalt of this invention, in the slash field section 
upward slanting to the right, two or more pixel groups which a TFT array substrate adjoins form slot 10' 
to the TFT array substrate 10, embed partially wiring of data-line 6a etc., and TFT30, and carry out 
flattening. Moreover, when performing rubbing processing to a TFT array substrate in the direction of an 
arrow head, the generating field of disclination 400 can be further reduced by making it not prepare slot 
10' in the field of scanning-line 3a which touched the opening field. Thereby, the optical leakage field of 
each pixel can decrease and a pixel numerical aperture can be improved sharply. It is the the best for 
the liquid crystal equipment of the projector application of which brightness and small are required 
especially. 

[0074] Drawing 14 shows the sectional view in alignment with A-A' of drawing 13 . As shown in drawing 
14 , pixel electrode 9a and the orientation film 16 can be formed almost evenly by forming slot 10' in the 
TFT array substrate 10 of the field which forms TFT30 and storage capacitance 70. Slot 10' can be 
easily formed by the photolithography and etching which are used for usual by pattern formation. 
Moreover, the cone angle of the side attachment wall of slot 10' is variously controllable by making full 
use of the dry etching method or the wet etching method. Moreover, flattening which forms slot 10' is 
easily controllable by the time management of dry etching etc., although control of the depth of slot 10' 
becomes important. Thus, since flattening can be realized without using no organic film which is easy to 
expose to light when forming and carrying out flattening of slot 10', it is advantageous to especially the 
liquid crystal equipment used for the projector using the strong light source. 

[0075] Drawing 15 is a sectional view in alignment with B-B' of drawing 13 , and shows the cross- 
section structure between pixel electrode 9a which adjoin in the direction of X each other in drawing 12 . 
Thus, flattening of the formation field of data-line 6a can be carried out to the TFT array substrate 10 
nearly completely by forming slot 10'. As especially shown in drawing 13 , when carrying out rubbing 
processing along with data-line 6a, since flattening of the field in which data-line 6a etc. is formed is 
embedded and carried out, disclination does not generate it in the level difference by wiring or the 
component of data-line 6a etc. 

[0076] Drawing 16 is a sectional view in alignment with C-C of drawing 13 , and shows the cross- 
section structure between pixel electrode 9a which adjoin in the direction of Y each other in drawing 12 . 
Since the disclination of the liquid crystal by the electric field between adjoining pixel electrode 9a 
occurs, it is made not to form slot 10' in the formation field of scanning-line 3a in the fragmentation field 
of adjoining pixel electrode 9a in this field, at the TFT array substrate 10 so that the eel gap of the liquid 
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crystal layer 50 may become narrow as shown in drawing 16 . Since the electric field of the 
counterelectrode 21 and pixel electrode 9a which were prepared in the opposite substrate 20 are 
strengthened even if electric field arise by this among pixel electrode 9a which adjoin each other, the 
field which the disclination of liquid crystal generates can be made small as much as possible. Moreover, 
since it is not necessary to narrow the eel gap of liquid crystal itself and to reduce disclination, many 
problems that the liquid crystal development and eel gap control for ** eel gaps become difficult do not 
occur. 

[0077] thus, the case where perfect flattening cannot be carried out like CMP processing since slot 10' 
can be formed on the TFT array substrate 10 and wiring and a component can be embedded nearly 
completely partially into it with the 2nd operation gestalt of this invention — comparing — further — 
high — the electro-optic device equipped with the numerical aperture pixel is realizable. In addition, the 
same effectiveness is acquired even if it forms slot 10' in the substrate insulator layer 12 and the 
interlayer insulation film of interlayer insulation film 81 grade other than the TFT array substrate 10. 
Moreover, it cannot be overemphasized that flattening may be carried out combining slot 10' prepared in 
the TFT array substrate 10 and the slot established in the substrate insulator layer 12 or the interlayer 
insulation film of interlayer insulation film 81 grade. 

[0078] (The 3rd operation gestalt) The configuration of the liquid crystal equipment which is the 3rd 
operation gestalt of the electro-optic device by this invention is explained with reference to drawing 1 7 
R> 7 and drawing 18 . Drawing 17 is a top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other, and drawing 18 is a sectional view in alignment with A-A' of drawing 1 7 . In addition, in order to 
make each class and each part material into the magnitude of extent which can be recognized on a 
drawing, scales are made to have differed for each class or every each part material in drawing 1 8 . 
[0079] As shown in drawing 17 , with the 3rd operation gestalt, the place which forms auxiliary wiring 3b' 
which served as capacity electrode 3b by the same film as scanning-line 3a differs from the 1st 
operation gestalt greatly. Moreover, auxiliary wiring 3b' can be installed in the perimeter from an image 
display field along the direction of scanning-line 3a, and can be connected with the constant source of 
potential in a boundary region. It is desirable that it is the same as the potential which constant sources 
of potential, such as a negative supply supplied to the circumference circuits (for example, a scanning- 
line drive circuit, a data-line drive circuit, etc.) for driving the liquid crystal equipment concerned 
mentioned later as a constant source of potential and a positive supply, a touch-down power source, 
the constant source of potential supplied to a counterelectrode are mentioned, and is supplied to 
electric conduction film 90a of protection-from-light nature. Thereby, auxiliary wiring 3b' can function as 
a part of capacity line 300 in drawing 1 . Moreover, it is also electrically connectable with electric 
conduction film 90a of upper protection-from-light nature through a contact hole 95 in the lower part of 
data-line 6a. Under the present circumstances, connection between auxiliary wiring 3b f through a 
contact hole 95 and electric conduction film 90a of protection-from-light nature may be made to each 
pixel electrode 9a of every, and you may carry out to every two or more pixel electrode 9a. Thus, the 
capacity line 300 of redundant structure can be built by auxiliary wiring 3b' and electric conduction film 
90a of protection-from-light nature. In addition, when allowances are in a protection-from-light field also 
with the 1st operation gestalt or the 2nd operation gestalt, it cannot be overemphasized that capacity 
electrode 3b may be installed and auxiliary wiring 3b' may be built. 

[0080] Moreover, with the 3rd operation gestalt, as shown in drawing 17 , the place currently formed so 
that junction film 80a' shown with a slash upward slanting to the right may not lap with scanning-line 3a 
superficially differs from the 1st operation gestalt greatly. This can form big storage capacitance on 
auxiliary wiring 3b' containing a capacity electrode by forming an interlayer insulation film 81 by 
thickness 100nm or less, as shown in drawing 18 . That is, the storage capacitance C2 shown in drawing 
4 can be increased. In this case, since the interlayer insulation film 81 for insulating between scanning- 
line 3a and junction film 80a' is thin-film-ized, if junction film 80a' is prepared so that it may lap on 



-17- 



scanning-line 3a, parasitic capacitance will increase, and a scan signal will be delayed. Moreover, since 
TFT30 malfunctions under the effect of the potential concerning junction film 80a', junction film 80a* 
cannot be prepared near channel field 1a'. However, since the interlayer insulation film 81 between 
semi-conductor layer 1a and junction film 80a' can be formed very thinly, it does not run through semi- 
conductor layer 1a at the time of contact hole 8a puncturing for connecting electrically high 
concentration drain field 1e of semi-conductor layer 1a, and junction film 80a'. Moreover, there is an 
advantage which can make very small the diameter of opening of contact hole 8a. Furthermore, although 
electric conduction film 90a of protection-from-light nature must form an interlayer insulation film 91 by 
thickness 500nm or more in order to carry out protection from light on channel field 1a', and the 
adjoining field and scanning-line 3a, it can form the storage capacitance C1 shown in drawing 4 between 
auxiliary wiring 3b' and electric conduction film 90a of protection-from-light nature. 
[0081] (The 4th operation gestalt) The configuration of the liquid crystal equipment which is the 4th 
operation gestalt of the electro-optic device by this invention is explained with reference to drawing 19 
R> 9 and drawing 20 . Drawing 19 is a top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other, and drawing 20 is a sectional view in alignment with A-A' of drawing 19 . In addition, in order to 
make each class and each part material into the magnitude of extent which can be recognized on a 
drawing, scales are made to have differed for each class or every each part material in drawing 20 . The 
sign same about the same member as the 1st operation gestalt is attached, and detailed explanation is 
omitted. 

[0082] the 4th operation gestalt is shown in drawing 19 — as — a non-opening field — scanning-line 3a 
and data-line 6a are mostly prepared in the core. Semi-conductor layer 1a is arranged under the data- 
line 6a so that scanning-line 3a may be intersected. As shown in drawing 20 , data-line 6a sets caudad 
1d of high concentration source fields of data-line 6a and semi-conductor layer 1a, and they are 
electrically connected through the contact hole 5. Moreover, data-line 6a sets caudad high 
concentration drain field 1e of semi-conductor layer 1a, and junction film 80a, and they are electrically 
connected through contact hole 8a. Thus, by arranging semi-conductor layer 1a under the data-line 6a 
of protection-from-light nature, there is effectiveness which protects from the opposite substrate 20 
side that the light by which incidence is carried out is irradiated by direct semi-conductor layer 1a. 
Furthermore, by forming semi-conductor layer 1a and contact holes 5 and 8a in axial symmetry to the 
center line of the non-opening field of the direction of scanning-line 3a, and the non-opening field of the 
direction of data-line 6a, since a level difference configuration can be made into bilateral symmetry to 
data-line 6a and the difference of the optical omission by the hand of cut of liquid crystal is lost, it is 
advantageous. 

[0083] Substrate light-shielding film 11a is formed in the lower part of semi-conductor layer 1a through 
the substrate insulator layer 12. Substrate light-shielding film 1 1a is formed in the shape of a matrix 
along the direction of data-line 6a, and the direction of scanning-line 3a. Semi-conductor layer 1a is 
arranged inside substrate light-shielding film 11a, and it is effective in the return light from the TFT 
array substrate 10 side preventing direct semi-conductor layer 1a irradiating. 

[0084] Junction film 80a consists of the electric conduction film containing the polish recon film, a 
refractory metal, etc., is installed by the abbreviation mold for T characters along with scanning-line 3a 
and data-line 6a between the layers of semi-conductor layer 1a and pixel electrode 9a, and achieves the 
function as a buffer for connecting electrically semi-conductor layer 1a and pixel electrode 9a. High 
concentration drain field 1e of semi-conductor layer 1a and conductive junction film 80a are electrically 
connected in contact hole 8a, and, specifically, junction film 80a and pixel electrode 9a are electrically 
connected in contact hole 8b. When puncturing a deep contact hole to an interlayer insulation film by 
taking such a configuration, and etch selectivity prepares large junction film 80a, risk of running through 
semi-conductor layer 1a at the time of contact hole puncturing can be avoided. In addition, the same 
film as junction film 80a may be made to relay similarly 1d of high concentration source fields of data- 
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line 6a and semi-conductor layer 1a in the contact hole 5 for connecting electrically. 
[0085] Moreover, with the 4th operation gestalt, the laminating of the interlayer insulation film 91 is 
carried out to junction film 80a, and electric conduction film 90a of protection-from-light nature is 
formed on it. Electric conduction film 90a of protection-from-light nature is installed in the direction of 
scanning-line 3a to the outside of an image display field so that junction film 80a may be covered except 
for contact hole 8b, and potential is being fixed by connecting with either constant sources of potential, 
such as a negative supply supplied to a scanning-line drive circuit, a data-line drive circuit, etc., and a 
positive supply, a touch-down power source or the constant source of potential supplied to a 
counterelectrode electrically. Therefore, junction film 80a can be used as one capacity electrode, and 
the storage capacitance C1 which shows electric conduction film 90a of protection-from-light nature to 
drawing 4 and drawing 5 as a capacity electrode of another side can be formed. Under the present 
circumstances, it cannot be overemphasized that an interlayer insulation film 91 functions as a dielectric 
film of storage capacitance C1. Here, since the laminating of the interlayer insulation film 91 is carried 
out only in order to form storage capacitance C1, storage capacitance C1 can be increased by thin- 
film-izing an interlayer insulation film 91 to the thickness which is not leaked between junction film 80a 
and electric conduction film 90a of protection-from-light nature. Furthermore, with the 4th operation 
gestalt, since junction film 80a can be installed to the upper part of TFT30 or scanning-line 3a by 
forming an interlayer insulation film 81 thickly, storage capacitance C1 can be increased efficiently. 
Furthermore, with the 4th operation gestalt, semi-conductor layer 1a is installed and the capacity 
electrode is not formed, the non-opening field to which scanning-line 3a is specified from electric 
conduction film 90a of protection-from-light nature, or substrate light-shielding film 1 1a as shown in 
drawing 1919 since it is not necessary to form the capacity electrode and capacity line for forming 
storage capacitance by the same film as scanning-line 3a by this — it can arrange at the core mostly. 
Moreover, since semi-conductor layer 1a which consists of the polish recon film does not have to carry 
out membranous low resistance-ization, it is not necessary to drive an impurity into the capacity 
electrode formation section, and processes can be reduced. 

[0086] forming channel field 1a' of TFT30 in the intersection of scanning-line 3a and data-line 6a with 
the 4th operation gestalt — the non-opening field of the direction of data-line 6a, and the direction of 
scanning-line 3a — it can prepare in a core mostly. Since this becomes the location where light is the 
hardest to irradiate to the incident light from the opposite substrate 20 side, or the return light from the 
TFT array substrate 10 side, the leakage current of TFT30 by light can be reduced sharply. 
[0087] Furthermore/with the 4th operation gestalt, as shown in drawing 19 , in near channel field 1a\ it 
has devised by forming pattern width of face narrowly in order of electric conduction film 90a of 
protection-from-light nature, junction film 80a, and substrate light-shielding film 11a, so that incident 
light may not be irradiated by direct substrate light-shielding film 1 1a. Moreover, by making junction film 
80a which consists of polish recon film intervene between electric conduction film 90a of protection- 
from-light nature, and semi-conductor layer 1a, the effectiveness of making the reflected light in a 
substrate light-shielding film 1 1a front face and the return light from the TFT array substrate 10 side 
absorbing can be given, and it is advantageous to lightfastness. 

[0088] Moreover, with the 4th operation gestalt, since a non-opening field can be formed on the TFT 
array substrate 10 by data-line 6a, electric conduction film 90a of protection-from-light nature, 
substrate light-shielding film 1 1a, etc., it is not necessary to prepare a light-shielding film in the opposite 
substrate 20. Since there is no light-shielding film on the opposite substrate 20 by this even if alignment 
shifts in case the TFT array substrate 10 and the opposite substrate 20 are stuck mechanically, the 
field (opening field) which light penetrates does not change. Since the always stabilized pixel numerical 
aperture is obtained by this, poor equipment can be reduced sharply. 

[0089] (The whole electro-optic device configuration) The whole liquid crystal equipment configuration 
in each operation gestalt constituted as mentioned above is explained with reference to drawing 2121 
and drawing 22 . In addition, drawing 21 is the top view which looked at the TFT array substrate 10 from 
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the opposite substrate 20 side with each component formed on it, and drawing 22 is the H-H' sectional 
view of drawing 21 . 

[0090] In drawing 21 , on the TFT array substrate 10 with which a component and wiring were formed, 
the sealant 52 is formed along the edge of the opposite substrate 20, and the frame 53 of the 
protection-from-light nature for specifying the circumference of an image display field is formed in 
parallel to the inside. This frame 53 may be formed in the TFT array substrate 10 side like this operation 
gestalt, and may be prepared in the opposite substrate 20 side. The data-line drive circuit 101 and the 
external circuit connection terminal 102 for supplying a picture signal to predetermined timing are 
prepared in data-line 6a along with one side of the TFT array substrate 10, and the scanning-line drive 
circuit 104 for supplying a scan signal to scanning-line 3a to predetermined timing is established in the 
field of the outside of a sealant 52 along with two sides which adjoin this one side. If delay of the scan 
signal supplied to scanning-line 3a does not become a problem, the thing only with one side sufficient 
[ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line drive circuit 
101 may be arranged on both sides along the side of an image display field. Furthermore, two or more 
wiring 105 for supplying a signal common between the scanning-line drive circuits 104 established in the 
both sides of an image display field is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the vertical flow 
material 106 for taking an electric flow between the TFT array substrate 10 and the opposite substrate 
20 is formed. That is, the counterelectrode potential impressed from the external circuit connection 
terminal 102 is supplied to the counterelectrode 21 prepared in the opposite substrate 20 through wiring 
and the vertical flow material 106 which were prepared in the TFT array substrate 10. And as shown in 
drawing 22 , the opposite substrate 20 has fixed to the TFT array substrate 10 by the sealant 52. In 
addition, on the TFT array substrate 10, the inspection circuit for inspecting the quality of the sampling 
circuit which supplies a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, and the liquid crystal equipment 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. Thus, at the process 
which forms TFT30 for controlling pixel electrode 9a, since the data-line drive circuit 101 and the 
circumference circuit of scanning-line drive circuit 102 grade can be formed on the same TFT array 
substrate 10, highly minute and high-density liquid crystal equipment is realizable with the liquid crystal 
equipment in this operation gestalt. 

[0091] Moreover, you may make it connect with LSI for a drive mounted on the TAB (Tape Automated 
Bonding) substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 
104 on the TFT array substrate 10 electrically and mechanically through the anisotropy electric 
conduction film prepared in the periphery of the TFT array substrate 10. Furthermore, to the side in 
which the outgoing radiation light of the side in which the incident light of the opposite substrate 20 
carries out incidence, and the TFT array substrate 10 carries out outgoing radiation, a polarization film, a 
phase contrast film, a polarizing plate, etc. may arrange in a predetermined direction respectively 
according to the exception of modes of operation, such as TN mode, VA (Vertically Aligned) mode, and 
PDLC (Polymer Dispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode. 
[0092] Since the liquid crystal equipment in each operation gestalt explained above is applied to the 
projector of color display, the liquid crystal equipment of three sheets will be respectively used as a light 
valve for R(red) G(green) B (blue), and incidence of the light of each color decomposed through the 
dichroic mirror for RGB color separation will be carried out to each light valve as incident light. 
Therefore, with each operation gestalt, the color filter is not prepared in the opposite substrate 20. 
However, the color filter of RGB may be formed in the predetermined field which counters pixel 
electrode 9a on the opposite substrate 20 with the protective coat. Or it is also possible to form a color 
filter layer in the bottom of pixel electrode 9a which counters on the TFT array substrate 10 at RGB by 
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a color resist etc. If it does in this way, the liquid crystal equipment in each operation gestalt is 
applicable to the liquid crystal equipment for color displays, such as electrochromatic display television 
of a direct viewing type or a reflective mold, besides a projector. Furthermore, a micro lens may be 
formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. thus, by forming a micro 
lens, the condensing effectiveness of incident light is boiled markedly, it can improve, and bright liquid 
crystal equipment can be realized. Furthermore, the die clo IKKU filter which makes a RGB color using 
interference of light by depositing the interference layer to which the refractive index of many layers is 
different on the opposite substrate 20 again may be formed. According to this opposite substrate with a 
die clo IKKU filter, the brighter liquid crystal equipment for color displays is realizable. 
[0093] In addition, since substrate light-shielding film 11a and electric conduction film 90a of protection- 
fronrHight nature are prepared on the TFT array substrate 10, incidence of the light is carried out from 
the TFT array substrate 10 side, and it may be made to carry out outgoing radiation, although [ the 
liquid crystal equipment in each operation gestalt explained above ] incidence of the incident light is 
carried out from the opposite substrate 20 side as usual from the opposite substrate 20 side. Moreover, 
it is not necessary to arrange separately the polarizing plate with which AR (AntiReflection) coat was 
carried out for acid resisting for preventing the reflection by the side of the rear face of the TFT array 
substrate 10, or to stick AR film, and only the part can reduce ingredient cost, and a contaminant, a 
blemish, etc. do not drop the yield at the time of polarizing plate attachment, and it is very advantageous. 
Moreover, since lightfastness is excellent, even if it uses the bright light source, or it carries out 
polarization conversion by the polarization beam splitter and it raises efficiency for light utilization, 
image quality degradation of the cross talk by light etc. is not produced. Moreover, in this operation 
gestalt, although electric conduction film 90a is formed by protection-fronrHight nature, when the film of 
protection-fronrHight nature is formed in others to the incidence of the light from an opposite substrate 
side, electric conduction film 90a may not be formed by protection-fronrHight nature. Even when 
electric conduction film 90a does not have protection-fronrHight nature, according to the configuration 
of this example, it is possible to increase storage capacitance. 

[0094] Moreover, although explained as a switching element prepared in each pixel that it was the poly- 
Si TFT of a forward stagger mold or a coplanar mold, each operation gestalt is effective also to TFT of 
other formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 
[0095] The electro-optic device of this invention is not restricted to each operation gestalt mentioned 
above, and can be suitably changed in the range which is not contrary to the summary or thought of 
invention which can be read in a claim and the whole specification, and the electro-optic device, 
accompanied by such modification is also contained in the technical range of this invention. 
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[Brief Description of the Drawings] 

[Drawing 1] They are representative circuit schematics prepared in two or more pixels of the shape of a 
matrix which constitutes the image display field in the electro-optic device of the 1st operation gestalt 
of this invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is a sectional view in alignment with A-A' of drawing 2 . 

[Drawing 4] It is the representative circuit schematic of 1 pixel which constitutes the electro-optic 
device of the operation gestalt of this invention. 

[Drawing 5] It is the top view extracting and showing the electric conduction film and junction film of 
protection-from-light nature among drawing 2 . 

[Drawing 6] It is the top view extracting and showing the junction film and a capacity electrode among 
drawing 2 . 

[Drawing 7] It is the top view extracting and showing a capacity electrode and a semi-conductor layer 
among drawing 2 . 

[Drawing 8] It is the top view extracting and showing a semi-conductor layer and a substrate light- 
shielding film among drawing 2 . 

[Drawing 9] It is the top view extracting and showing the electric conduction film and pixel electrode of 
protection-from-light nature among drawing 2 . 

[Drawing 10] It is the top view extracting and showing a substrate light-shielding film, the electric 
conduction film of protection-from-light nature, the junction film, and the data line among drawing 2 . 
[Drawing 1 1] (1) is a sectional view in alignment with B-B' of drawing 2 , and (2) is the sectional view of 
the conventional example. 

[Drawing 12] It is the mimetic diagram having shown the polarity of the picture signal supplied to two or 
more pixel electrodes of the shape of a matrix which constitutes the image display field in the electro- 
optic device of the 2nd operation gestalt of this invention. 

[Drawing 13] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 2nd operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 

[Drawing 14] It is a sectional view in alignment with A-A' of drawing 13 . 
[Drawing 15] It is a sectional view in alignment with B-B' of drawing 13 . 
[Drawing 1 6] It is a sectional view in alignment with C-C of drawing 13 . 

[Drawing 1 7] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 3rd operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 

[Drawing 18] It is a sectional view in alignment with A-A' of drawing 17 . 

[Drawing 1 9] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 4th operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 

[Drawing 20] It is a sectional view in alignment with A-A' of drawing 1 9 . 

[Drawing 21] It is the top view which looked at the TFT array substrate in the liquid crystal equipment 

of each operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 22] It is a sectional view in alignment with H-H' of drawing 21 . 

[Description of Notations] 

1 a — Semi-conductor layer 

1a' — Channel field 

1 b — Low concentration source field 

1c — Low concentration drain field 
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1d — High concentration source field 

1e — High concentration drain field 

1f — Capacity electrode 

2 — Gate dielectric film 

3a — Scanning line 

3b — Capacity electrode 

4 — Interlayer insulation film 

5 — Contact hole 
6a — Data line 

7 — Interlayer insulation film 

8a — Contact hole ^ 

8b — Contact hole 

9a — Pixel electrode 

10 — TFT array substrate 

11a — Substrate light-shielding film 

12 — Substrate insulator layer 

16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 
70 — Storage capacitance 
80a, 80a' — Junction film 
81 — Interlayer insulation film 

90a — Electric conduction film of protection-fronrHight nature 

91 — Interlayer insulation film 

95 — Contact hole 

101 — Data-line drive circuit 

104 — Scanning-line drive circuit 
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f 4 Ett0*£ft¥£B. 

[»*B6] AftE£3£Mlitt. BtllE^l#*mffi 
£«aW£SI*3ftT^*£i£#»£TSai!#«4£ 
fctt5ElO«Wt*«l. 

[W*^7] ffiE£3$S««£ffiE£l8B«a& 

^ t *W«fr *»*JS 6 ES©«liCft¥gB. 
[W#B8] i&ESB3«**«ttfflEi£SE*K:»oT 
BtfSlSl S&D. ftt(E$l&ft«&tt 

*&Ei£SE«lC»o TStf 4SB 2 tfiUC-SA^ft 0 . 

mess i *re« 2 mmr. mt&wmmm& 

mm^ntzmmmmm^mm^mm^nxmrn^z 

fflfcZ ftT&.-S d £ *W#Jg4 755 7 ©Hf 

ft*»-?ie«0*St3t^S«. 

tit 9] mEfg3£«m®£. «6#^^^ltw 
[«r$gt i o ] mBje 4 gifgit mmmm 

«tr*»*3B9E«0«fl5tt^«. 
Mil] -ffiE%48ftttfftt. l!ft£££tt£tt 



(2) 

[»**i2] ttiE^2g«§s©^stt, mem 

IJilESB 3 #«£«©&* ®«*fc*t UT/h 

E«©««3tt*««. 
[M&9113] ##flc)itra-R^6ft?)l9EJB4* 

U WE¥*ffJi*K3frS3l!5*S«StTJB4»a 
*a*»J*TSJl£*W*i"r*BI*B471Sl 2©l> 

io m*-3«E«om«3iifi*(K«. 

HfflTWE* 1 «»«*i«St«fc««3ftT^* £ £ 
*«r«fT 51^1 3 E*©«Stft*S«. 
[M&9(15] WE8l*lttt, «M«M/T 
l9EJBl***S»c»lft)E«U. fIfBil^«@**-rm 
6 fF*®KiTfS 5 * - i: z^mt-r 

zmim 2 75M 1 4o^w-aE«©ig7tfs 
e. 

[|f$« 1 6 ] IftEfB 5 -H*«S«± 
20 JS(ttofcO»j«Sft*^t€#»frs»*Sl 5E« 

[0 0 0 1] 

H£«ffi<hH**^y3 i >5> r ffi©*Blh7> 
yX? (Thin Film Trans is tor :J£TF51:i:. TFTiffc 

-f) t<Dm-zn%.mm&&mztz>tzisb<Dmnm$:. & 

[0 0 0 2] 

[ffS«] TFT«»JC«t*7^?>f ^"7hU 

t f Toy- hm*fcjfe«»*^UT3fe*«**«tties 

ft*t, TFTte* ft. f^lOy-Xl 

«fcf-*iitj(M/T*»an6itiiwaRT f t 

CDV-7. • HW >M«:^UTB*«Sk:«l&Sfta. 

T«*&sft*iu««#©«ffis. co*>tt*tsn& 
*«*Ktt*****«#Dnsft*©**-KWT»a. 

[0 0 0 3] 

3iK, Z.<DtctbiZit, #H*K*HT. **5t*^ilL 
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[0004] immmammztm 

Kw*J:3KH5RllP®*£l£tf*S. 

«t»«»«w*««*a** ±5 ic#M*iiPtM*it: 

5. 

[0005] ^ssw^iSwiBHjSKia^snfcfeo 

[0 0 0 6] 

-*»©T#fc*l UfcC 

[0007] *%w<»frfrz>mmz&n\i. mmm^ 
mm LTfe&i&<D±j5-?fr'3T—5>m<DTjj\zm 1 mm 
®m*Mim~z>z.t\z&*). wm®m*m*isi±, m& 

[0 0 0 8] ( 2 ) *89!©«jK%4M&B©HMI*. 

[0009] *3ewo*»*»*«*SKj:ntf, 

*£^fiJt-r-5>fg2^»m®te, »lh7>^^Oh'U 

[0010] ( 3 ) *»9!©«$57t*S«©ffil©IR* 

[0 0 11] **W©*»**«lrtlCJ:ntf. 
tfj£3E*©&*©fR*Kfifc*«fc3C»J5SLfc©T. H 

[0012] ( 4 ) *5BW©«H3t^««©ffli©** 



(3) 

». roes 2 mm.m^\,xm^2^m 
««s t t» 2 ^ t * w« t -r *. 

[0 0 13] *£H0fr#*4fffftK:J:tta. IllfflS 
«««£»J*Lfc©-C, *«©J»**lftt#«***«[ 

fe, #WP<HttrtKJfc«»*Sfc»«***»JM"*J: 

[0014] (5) *ft9!©«ft%¥sa©4i!©*at 

-f >ffi«<h«Ife!g2^*«@<h©&^S*££8l>T> ffl 

[0015] *5fiw©*^*«u*KJ:ntf. %3®mn 

[0 0 16] (6) *%W©«m3t^S«©ffi©Si« 

[0017] **«©^A»*«iriEt:«tntf, 

[0 0 18] (7) *»W©«a3t*8«©ffi©J8* 
tt, SfflBm3^»^®<!;SfIIBmi^am®t©*«Wft 

ttisii, HdfBx-^*g©T*ts^icfic«-r * - 1 ?r#m 

[0 0 19] *ft«®;ta&>««|j&CJ:n& HJlHtSM 

30 ©wi*«*k:^*S7*-**udt#£^3#h*©hp 

•Mi bTfflH*pTI6&««*. I3gllitllf 
[0 0 2 0] ( 8 ) *£9]©«£[%3*&ff ©ffi©flMS 

a. ffiiB£ 3 ®mnm\mmi£&&iz%z-o x&tfz>$n 1 
s& 0 . ine$ 1 $&«««nre^%fs 

■«**iB«©«asT?i£ttsnT«siwt:««snT 

40 

[0021] *«w©jj»*a«iritfcj:ntf. Jtsauura 

■3 TS2?iJ £ nfcffi&©Sg 3 8ttMf £^trSg 1 

t. j£lE*K:»-3TK5>ISnfc«*©JBl**«a*^ 

tffl 2 Bft***Mt©*MT?41£K:ttfttt 

CiaSilt^SCT. f 3«ltSi^ltitIi 

*Jt*»«*lCJi."3«S)iHClSl»WB2#Mlft7>l/T 

«*ffi«l*illC*3^Ti^#ra<&^-r ; 5fc©©=i>iS'^ h 

so 
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[0022] ( 9 ) #5Pj©mm^g«©fifi©!i« - 

■5. 

[0 0 2 3] *5SW©^^-5«lfiKtC«tn«, S2iM 

i*»)«ti»3 ®mmm£*m&mzmm lti 3 # 

[0 0 2 4] (10) *389!©«»3fc*S«aHfi0>»« 
tt. WEJB 4 HB»Kh3>5?^©FW 

[0 0 2 5] *58W©av&»S*|j*KJ:fttf, #Bgb^> 

[0 0 2 6] (11) *3B9I©*»^ fe ft«©fi&©tB* 

[0 0 2 7] *»W©*^*«ri6fcJ:n«, ^3Wil 
ffite^SHiMfr l/T»*lfc0T. #HP<H«S*iJffl 

[0 0 2 8] (12) *£91®«ft3fc4MI&Ba>tt®lMt 

», Mism 2 «««»©:&*«, ussifatis^ 

[0 0 2 9] *»WO*»*»**ricfcl<tntf, g§l^S« 

m t fe&m t h— k*» 6 & * £ 3 snsi2 

[0 0 3 0] (13) *38W©«St3t*S«©«l©!8« 

»«£^LTffle&4«**«fc:*tl*jE«U Bfli2#i* 
£i£ft-T £36 5 §Sm« tTf 4 j&-r 

[0 0 3 1 ] **flo^*»5i*l:J:n«, J6 3*SW£ 

siEft-r -a mytm * txi 4 #a^» * » 
suTg 5 ©t, aisdi^ <=> ©m o sta^-v 



(4) 

[0 0 3 2] (14) ^fSWomSHt^SHOffiOflS* 

[0 0 3 3] *%9!flD$fr<&ttj&£J:n}2. ffiflBft 1 * 

[0 0 3 4] (15) *f&IJIi©«»3te¥£il0)te©ffi* 

[0 0 3 5] *56W©A^*«lJ«KlJ:ntf, HS»« 
*SJ£j«-r* JR 1 *MS£B*MBS €$IJS LTl 5 W 

*fc, m6^mmmit, iinu>^s 

20 

[0 0 3 6] (16) *JS!fl®«£HI&4*&B®tta>Stt 
». AWE* 5 -WSeDKS^SlCfrfcDH* 

[0037] *^Bj©^^a^ic«tn^ —mm<Dm 

[0 0 3 8] *8n®£®J:3&ffUB&Z^®¥Ufttt% 
[0 0 3 9] 

so a^TRwrs. 

[0040] (mi mmmm *sswo*»3t#s«© 

#JHl/TKWf*. Bill. 

au jt&Bu asuttw^snfcTFTTHis 

2©A-A' IC»ofcWfiBH-C**. (Si. H3K*5V>T 

[0 0 4 1 ] 01 Kfc^T, **Jfi«S8tC*3ttS^Sg 

aS©iS*«. 1X119 aRZm*«S9a«lH9lt 
5&*CD'TFT3 Otfmf&ZnT&Q. H&fs-t#{fc*S 
^ft5f-?^6 a*«iSKTFT3 0©V-XlC«fl[W 

L S2. Sntt.'c®RKftM*£ttlfttT%tt 
b^^L, ta^STSaigc©x-^^6 aRI±lcMb 

t. ^;p-^»ir«l6f **5JcbTt>Av». t 

so FT 3 0©y-htw^S^3 aAJMBCffiKSftT^ 
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0. ffil£<D9'fS>if-C, j£S8!3 alC^Sffi^G 1 . 
G2, Gm5, £©JB£*MH*TBHirr*J:5toli 
«gnTH4. pimtt@9a«, TFT30©h'K> 

F T 3 0 S-fcWMaWE-©;*^ s; U4 C t KJ: 

0, >-**l6 a^f>M$n5IftIfS 1, S2, 

Sn^tO^^ 5>^T##&tT. i$tS9a 

1, S2. -, Snli ^|i]Si C&m-fZ) lZMf$.Z 

k, ittgg at*tift**t©iBic»i«sn**se 
)t«ffi*««*esnfc**»3 o o i*n«jfc«M«anfc 

[0 0 4 2] 02tCfe^T. tfiSB©TFT7Wi 

(j^«ffilc^:0 9 a' ^Sntl^) 
tt^ttT&O, iS^«@9 a©tt«©**Ka*»oT 
T-!y«86a, j£**3 aj&tKWSJaTH*. 
la©3^r*M«la' (0WTD©^8ffiS 

SI3 atf-?i6 ai^W^If ^ 
t^MSla' KS«l3aO-W-Hitl/ 
T#faKB£n&TFT3 O^tt^tlT^S. HsJttt 
I9all *m*«KT&S>PJBK8 0 a£f tlx, 
a>^£ h*-;L<8 aXU:8b^LT*iftI 1 a© 

SH6att. 3>** ^-^5^1T#U y'J3>I 

[0 0 4 3] a^6Jf89!bfc*M* 
If (^4^ftm@) MftflUBS^LT 
-5 <fc 3 £S*I3 aiR-W 
3 b (m3^»«®) £t£ttT*>& 



(5) 

<? 

[0 0 4 4] 3S(C H2K*5^T*»T*bfcfll«K:tt 
££»3 al:ffioTTFT3 0 ©T<BJ£iI£ J; 5 
' fc, TiflMBIl 1 ajWftttfcn-C^*. .fcDftflcttt 
tt. TififlWfcfflt 1 1 a tt. 'M<tt>TFTOft^ 

a* RtfiaK^**;MH*l a' tV-X&tf 
P K >MtO»^IB**T F T 7 W-f Ifi«*>6fi 

FT 3 0©«»ftM£Bfr<Jl£a<T?#*. ^m^iHi: LT 
ntf, £SS3 atttll6Sn4iiS«^Ot7l/^H: 

WfcS£**o«K£A,25S£bfcir>©T?. *fi«3 ate 
20 mm s n* ©as u s c t it a t ^ t*& 

[0 0 4 5] *Hlfi»lBTrtt1*fc, 0(P*±*«O©^ 
TSl/fc**l:. ii7ttt©»«^ ai^ill) 9 0 
a*5^SnW5. Jg^ttW^m^ 9 0 a 
3 atx-^16 a©WOJIIBIfc»j*SnT*t), 3> 

»<, x-^iKe a*j£**3 a$©E*&l*TFT3 
0 ^flMo^jfHti'TSWCITllai £ £#T- 
%%tztb. TFTTU^affi±T©jS^$rJIS-r-2>ii 
30 *tT?**. iEfttt©#«l8l9 0 a«, SSI93a 

©*[^tc»^Tia»g^^?.^©^fflicMiSb. m 

D . igfttt©*«BI 9 0a«ll {C*3lt4^S^ 3 0 0 
9 5£:frLTi£4*§5 3 atR-K*»6ft4*ltfi3 b 
111 ft0|3TS«§i7 0&®%\ZMtfLTZZ.£& 

[0 0 4 6] *lcH3©W®BK:*-r«J:5H» 

FTTHifiiot, ^nfc«(fi]ffig3n*awf«c» 

^M2 0tSlAt^. TFT7W1S10I4, 

TFTJKIfilOKtt. I TOg&t'O 
so SE*«ttR*»&fc*H**«9 a#Kl*&nT*iD, 
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j&HJl 5 0 (CTN (Twisted Nematic) $c&#£fflH£ 
Hsiittffi9 a©Sffitc^tf >^M3^©fi)f£©IE 

[0 0 4 7] 2 OlCte, ^-©^ffiKigo 

T I TOii^i t*©I^«f ttl* ^^S^^Jtl 2 lflt 

iaw-snrijrK *fiS]«®2 KD&mz? \i>>7®Mm 

[0 0 4 8] SIC, TFT 3 Q\Zltifa~tZ>®M.\Zi$^ 
T, TFT7H Sffi 1 0 tTFT 3 0 h<DT$\Z\$, T 
*3i7tKl 1 a^KttSnTV^. TiftiMIl 1 a 
\t. 'M<tfeIiX^7f>-^©TFT3 0©ft 

zf\!\/^>m®t<D&&mmzi(ift-tz > iiLWizMrfL2ri 
a*. ?twwia' ^(Dm&mmzmmznzz. 

ftBgllatUTfi, »SL<(lTi Cr 
WDA) . W (^>nr» > Ta (37>^;i,) . 
Mo (^EU^» SlfPb («0) ^i'cD^FSBJ^KUt 

U1M F^SSj^TSWiW^L^,, $>z>wt, mz 

Attifttf\BiQ&/uT'byt£WT°zz£v\z. rmmx. 

mi 1 a ©affiled U vU3>^©J£SWitl«£^j£L 
Tt>&l^. TFT7H 1 0 fli/O^ £> (DWM% 

%ftfm^m-e>izi$, -fmmytwii 1 aic*u->U3>ji 
la^wtnn taj^tf, y-hmmm2<DMf&\z& 
®MVfc^&o\zT%%o «. *n^iiT«T%ji7t 

BllaS. ^4^3 afflT*53iiSll3 a fC» 
oTSS^tr^LTl^^ ^f-^i6 a©T?j£S 
if-^S6 alC^oTS^WC^j&LTfc&^U <lr> 
tt§^*^3 aS^r-^i6 aOT^Kltt^ttKJK 

3tBll 1 a*, iRS«t^-rn«T«Jffi7tW 1 1 aic<k 

s)SA«)afii**8Tt«i/, «^fttf-»«-rntfjB3t 

.[0 0 4 9] T*a^«ll laiTFT30iffl 

Mctt. T*M&*Bti 2jWKttsnT^*. rmmmm 

1 2 tt, T F T 3 0 £IU£'r«¥«ttJI 1 a £ Tiffin 
■ l 1 ad^*mWtC^-r-l)7 v ci*{ClS^'itl^feWT 
*-5o Sir, TJM0MR1 2 it. TFT7U-fi«l 0 
©^BK»J*Sn*^tK:«tD. TFT 3 OWfcfeWT 
»BttbT©fiMI*t)3&"r5. TFT7HM 

i Qo>mft<Dmmn\z&w%iH.n j $>. foftrnzmzmn 

«TTFT3 0«)Wi«flSftRJl:t*«iB**T*. T 
JfittftK 1 2 tt. NSG (y>H-yhv'J^r 



(6) 

70 

-htf^X) . PSG (U>yUy-f^7X) , BS 
G (#0>->U^r-h#77.) . BPSG (#D>'J> 
v'J'T— h#7*) fc£©iMMW4#7*Xtt, S6fl2-> 
U3>K, ttft->'J 3 Sfc. TifesS6i» 

Btl2k:«kD, T»«3tKl 1 a*«TFT3 0#S«Sft 

[0 0 5 0] KK**Jfi»j»T?tt, TitfJi&itSIl 2±(C 
M3ft5TFT3 0H LDD (Lightly Doped Drai 
B)«ljfi*#UT*sD, WAIitfUS'.lJ 3 

MJWftWItla' *«A.T?«»fllV-X«l 
ttl bRtfttaKFls-f ctfMASn. 

bKtti«i»JtV— d*t««sn. 
&KK F l"f >ffi« 1 c F l/-f >«ii£ 1 e Ifi 

ftRSnt^S. '©ioiC, TFT3'0tLDDii 
"C^STf 5 0, TFT 3 0 ©^iKStC&ttS U 

5uWT?f5. TFT3 0I1 ftMV-Xl 

* 1 bR^fi»K F U-f >1S*£ 1 c IC^M^©*! 

UttKKViil e$Mt5t^777-f>10 
TFTT&oTfcSU. 
[0 0 5 1 ] 1 a±lctt 1 0 0 nmKTCll 

T?y-M»»ii!i2*«»j«$n*. y-Ftt*R2tt, # 
'JS/'Jd>»*i o o oflEK±oDWiBT?»ft:i-*ctic 

fi«L8**T€rfc^»£tt. CVD (Chemical Vapor Dep 
so osition) »lCJ:D»j*UTt>J§Ur». y-F«»«2± 
0J*.«P (U» *tff5&*nfcffiSttfcJi*U>' 

[0 0 5 2] ¥^§1 a±fc»(Jcl,fcy-h»»Bi2 
R^**3a±fc. CVD«fc«kO»HMfil*Bt8 1£ 

y- h IfittBE 2 S7>*lM«e^ 8 1 (c*fLT3>^ h 
*-;i/8 aSHatS. ^©n>^^ N#-;W8 aSrjT 
40 I tiUS K >IS 1 e t*itt« till 8 0 a S 

«««fc*arrs. +ei«8 0a±(c«, sr^»H9 
i . i no«fii»iBt 4 . m mimm 7 am^mm *n. ens 

■BHMMIlC»L'Tt»ilil8 0 a (f 2«I1S) <D7ft 

i7 ^-;P8b^lTtil8 0 a<>:ili^«ffi9 a^ 
«aWt:*«-r*. C©J;5(C, «8 0aH 

fcm 1 a tmmmm^ at*tawi:»«nfc»©+ 

M»«lltUT«lir*. e©<t>S»^8 0 atciD, B 

50 -%\z^y$v ^-Miaift<tfenvm «i 
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a«5 o nmmmt#mzm^&m<D*m#ig 1 aom 

)l*m*\zmiSZ>Z.fT?. lyZV h*-JI/8 a&rjC 

b*-^8 aRrj8 b£^/£1-£SI^/h£< 

{k^^-r^^tA^T*^. tll80a©TOiLT 
T*SM8ll 1 atmUlZ. Ti, C r, W> Ta, M 

5 L >^{C*5lt5SJ?jt^itS^7c«e>, ^118 0 a£#l 
;U£5 0 nm*lg©g|ffTffi*j5£LTfc> 3>^^h^- 
;i/8 b(7D|g?LP#JCit>«8 0 a&m%miZ>Z\£l$tZ 

£7c, *S^3 a ^^^8 0 a&*6»-r^>fcJe>(D 
BP B liifefi]gi8 1$TFT3 0©X-f -y^>^»lf^tC^# 

£#*.&n. ^ja«5 o o nmu±v>mm-cMi$,-rn 

tf, 4=118 0 aBTFT3 0^4113 a±l:W«I 

X— 6 a ©T^Tfi^T F T 3 0 ZmtfLT 

II a ©fijfiTiI#;T# x^JMS^l a' ^ 

^©«^«T&&{gigS7-Xffi*l bRrjC{£Sah* 

6 a^(Cj;(3RW$n7iji^^Bltt$n^^t^/3:^o 
TFT3 0 ©^Pt^ttS U -^SdftS: 

[oo5 3] ^mmmm-vit, Mizm3iz^-r^o\z, 

t«8 0 a±K»M*&ti:ISi9 1 ZlfrLTMft&(Dmn 
SI 9 0 a$MLW5. Mttffllll9 Oatt, ffi 
MiL7iJ;5{c:a>^^ h 5 8 b £B§K#MP 
^^JlTt-r^^t^T^^. £7c. >Ift14©«*PI9 

o a «Ei i \z&»z>®m.u 3oot LT«trr£ £ tm 
t*# *«i»9 o a t^mms o a trow-eara 
*g»jgi9 1 zmm#-mtvTwm®m7 o(D'pt£< t$> 

-ffl&MrfL-rZZttfT'ZZ. ip-fe, 4>ii&l8£ 8 0 a £ Jl 

ft&<Dmnm9 o a 7 o£^firr5fc&©m 

S<hbT«|gT^(DT$)2)„ TFT3 0^t 

sf^ii affltiftii8 o aRxsmft&vmn 

19 0 aCD2STjt7feT^^>„ ^n(C=tO, TFT 3 0 

8im-2nz>wcE,mm\ztetTbtimT&z>o mx&<Dm 

119 0 a ©**»«. Tifeii^lKl 1 a&5nte4>&!gl 
8 0 atmmz, Tl, Cr, W. ta. MoRtXPb 
&£©*S$&i^&&R£^&< £*>-:^?f. #J1 

m<D4o omsx_t<Dmummt>mfr^T^n&. sic® 



(7) 

&«->'JtM H*fr 9 0 a£^figT£ 
£<t*n?£S. £©cfc5lc««t3 0 O^itfeSSfttt 
©*ltt§l9 0 a*x-^l*6 afflttJtiRUA 1 T^fifc 
-r*££l;:«fcD, eSi»3 0 0©Stt*(J£*©#U'>U 
3>MKlt^T2~3te»CD«i**ia-5^4:*»T*S. 
Z.tl\Z&K). ***3 0 0©«f€Sfc****lriitCJ:t) 

io [0 0 5 4] jifttt©^*©! 90a te&BSi^ffi 

9 a»K:i>^£ h^-;p9 5^1T, fSH3at 

Ufefi^ ^nirj;(3> 3 b tej&fttt©*l« 

19 0 atiCSffiCl^t-S^ L7c# 
oT, «lll3bt^#Il a0iSj8SFH>S 

ffi*&B$S8 1 SM*ftMtLT#««»7 0©'>&< t 

Ili3b^fl#I I aOXISHH >**1 

it#ltbTi0i*l:fcfMi7 0 ©'>&<£*> 

9 5(1 ^^6 acDT*ICTM?LTS<t5icL. 5* 

fiftll aif-^86 a tSrmmWIC^-TSfcfe 

©n>^i7 h^-;u5©itjfitcT, m%mz^mt^>t 

30 [0 0 5 5] 04 fc. *Hjg^SIO^ftg«$r«ifigt-S 
SI a ©K«flf F l"f >«* 1 ettiI8 0 aKtfl 

0 ai§lf|3 b*mattfc«tti-*. 

1 1 aiii^tt(©#«^9 0 aSr«mW(C^bTfcfi 

40 ^^, 0 BP%*ni£^®Ttt, femmzmfezntcmyt®. 
<Dmmm 9 0 a , 3 b srjcT*ii3t)i 1 1 a © 

le^KSinfctltflf, 4>tl8 0a^l 

9 a s ^-r « z. t m sim iz tt % . 

[0 0 5 6] 0 2OPS-r^a^»© 5 FB0 

[0 0 5 7] 0 5«« i!^ttO**l^9 0 ai«8 

50 0 ai©Mfc»ja6sn*jiiiiiai**ci**bTif» 
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Ay.^>^©*«3&«*IRtSB i*a«*c 1 jWBfiKSft 
-5@*£T, h*-;i/5 J *»a>*2 htf— ;U9 5 

Mrjtm>^i7 h*-;i<8 bS»<*llol!S«©*&!J 
fflfdTtMiCltiWTtS. C^T, 8M« 
3 b&Ri*ttt>*6l&. SR«a*II3b£aS3i|£tt©* 
119 0 a &f gWi:S^T5fe«)03 >^ ? h*-ji> 
9 5*BB7L-r-2>iK.S*^<^50-C, d©SI«T-*>!g 1 
ta§iCl$Mt4ut«{Tt5, Sit, 
SBTtt. «?^T*^tTFT 3 0©^ 
la' ±lCfcfglgW»C 1 *^t5Ct*iT*5 

tttTt>*fijT?**. nmitMi 9 1 tea, B&fbi8H>g 

3. ^aillgS 0 a^'J->'Jn>lT«U Jg 

fc. MttO»il9 0a5. T«*Jj*'Jv' , J3>Bt. 

««^»S*««*tf3&»OA», JIIKM8ttll9 la^lOOn 

[0 0 5 8] #(C0 6 cf>«|R 80a 3 b 

£©rafc»#Sft**2*«g*C2**l'-t^*. CI 
«#iil/T, Wil8 1^ffl^l>„ i7P7./\-y^ 
>^©«***HIRK:J(S2*tt«*C 2*J»«SftS«* 
#*«®3 b«, ¥#&«1 attl!8 0 a 

T±#©iSfttt©i»mBI9 0 a£«^«fc»tt3ft*. 

0 6ic^r±^(c gpjt««3'b*T^a!kugj«-r* 

3**WKJB2*««aC2*»i«-p#*. JIMttft 
I8ii;ii ftfcK*£ftR«©l&R1£;&tf9g«*©A 

£^fiKT#5MScte, 0 5fCfttt&g§lg«^»C 1 * 
JBjS-r5«*«kD , b>h£<fc*. «8 0aT 

?**Jim&l a' Rtf*©l*ttfc*«*3rr<5«£fc: 

«, tft3 o<Dmw]ft&m<tztb\zmmmmm8 1© 

BSJS&5 0 0 nmKl«&Iti^, 3g2««^*C 
2«l2I«giC lgtmStSut^^K 
[0 0 5 9] 0 7 (J. Slti 3 b t^ftSS lft© 
MlCJ*j&3ftS)B3*M&KC 3**%LTfr>«. 

(Dt&mnfinmzm 3 #«^»c 3 «t«Asn««wtT» 

y-HBMl2H:WS*OJ:3K. 1 0 0 0SW±O 

3®«ttB 6 ©g§ 2 s««»c 2 &»ja-r*«*tst 



(8) 

/</ 

2 e tO^#<^fife-r*Cl£*iT#S. ^*«@3 
b£±*©jgfttt©JS|*Bl9 0 a£*»«fc»tt-r*fc 
£©r]>^ h^-;U9 5©^m«©T*lr%)^3* 
a*lC3SMr5itil»T*5. 
[0 0 6 0] MIC 0 8 \Z*T <fc 5 IC. ^ftttffil f t 

Tt&mxmi i at©iwjrt>*4*«[«f*c4*»ricf. 

5Ct*tTt5. it#ittt> TifeJg^Kl 2£ffl 

io 4A*»J«Sft<5<R«T**. T*»I»K1 2*5 0 On 
m£tT©g|JST»fi!Er*t. ft*iH«la' iTifc 
ffi3KR 1 1 a ©Eglfcifi-iK T F T 3 0 J^Tifcifi 

Ml 1 a<Dmmz£-?TmW)ftLTlSo. f^T, 

f LTi&mytWkl 1 a**3pffi«Jf'ST*tt« 
«*®Til!!tt<MI l 2*ajRWK*«fl:bTJB4#a« 
»C4*if^:S-&3«t-5tcbT ; ba^. 
*;Pffi*£l aK»lfiJ-r*T»»«Btl 2 ©«*£**©« 

20 [0061] sc. 0 9 iz. wmnm 9 at 
myt&<Dmnm9 o.a^®ini:6i5ti«ic5t« 

BK*5*«e*c5jWBj*3ft*«*T*«. sunk 

^4&tf«IWie*Bl7il,Ttt. NSG, P 

SG, BSC BPSG&£©i*ie»tt#5;*:m. ft 

it^'j^ym. iftyun^^f,/^. fib, x- 

^Sl6 attJlffl»*Bt4±fc:#j££ft*fc«>. !H5?t*@ 
9 a£x-^^6 a t©WK£i;*«!F£*«K:J:0** 

30 ■«*jjefl3T*fc»» »wiiieiBkiit7*j»<-r*^B**» 

D. 5 VMSSC 5JIli«MC Hit' 

[0062] z.(D£?\z, *$zmwt&(Di&£kmm*> m 

TaiUTtKCtCiD, ilf«$ICl!9^$5 

»j*-r*i:t*«T**. zz\-c. *£&&&©*& asb 

40 thm 1 SttS»C 1 jWMET#ftliAl». 

HHB©»ifiK *fttf* 1 S«^»C 1 ©BHtflcffi-?ft& 

hib)««k 9 1 *»gwtr* c tT+»ftt««i 7 0 

tf. «S3tt*S«©B»lC»ofcttflllC»bT. miS 
«*«C l*»6«5»SWF*C5*TO«l«*©+*» 

[0 0 6 3] ?|^BI3fC*-r«t3lC, f-^«6 ali 
so iE7ttt©#«K9 0 a«kt)±^©»WI6»R4±JC»>a 
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jiniettK 8 1 , mmmmm 9 1 s^hp^^h i ©m 

1i.Wk\zziy9V h*-;U5 ^©n>^i7h 
5 ^IT^ftl 1 a ©i«i@S F U-f 1 
etW»C»»SftTV>6. x-*»6 a ttH 

MW«*Sft4fc6. A 1 ^©{SjginTilfttt©^ 

[0 0 6 4] *^SS^^©iSftgs-e«, x- 

Ktt, 01 0 C»-TJ:5IC. B*Mtff9 aKlft5±5 
KiBfttt©**!* 9 0 a£»f£U ft«l«la' 

A,£*«#f* ft*©«fc?i;:x-* 

i6a «W-T*3tfH*€«jrr < ft 0 . x- 
a j:I«lf 9 a tSlWiftRT *^LTi* 

-*i&6 a 9 a £©P.fl©lF±^»£A'IStcig 

«r*Ct*«Tfr, ■*«« 9 a©«ftSMftCJ:*»* 

■»«)tT*a<it«%v». fiu*a»tt«)«Mi9 

Oa(ir-?i6aJ:t]T*llWSn5©T, x-* 

3>?£ H*-;P5A«Sn5l«liT-^H6 a£ 

181a' <DW.fo\ZfrZ>t. 9 0 a 

a' ttifi*+#K»»teT?*fc<fcSfc«>, 

x-^^6 atCiftoTx^ *JHB*1 a ' frttfTV}* 

J; 5 K3 > * 9 h 5 ©Ps£fil*££*£®j L T <b "fifflS 

iso a tmyt&<Dmmm9 o atwp-ani^snssg 

itfttt©**^ 9 0att, $ «K 8 0 a tH^«® 9 a 
Sfc©©^^* h^-;U8 b©^ 

18 0 aX-myfttlii^K fel. M8 0a^#U 
y'J 3 >«l*03ttai§tt©RT?»ri6-r*«^lwtt, Tift 
Mil 1 a(CT^LTfc*fcft^. ICRS, zi>* 
9 h*-;i/8 b©^fi£ffi*£«, ftWMla' 

e i o \z7jk?& o \z, m 

tt*«k5t-rntf. A»3t**T*j8*i« 1 1 a\zmmz 
nxh, a' \zmmt iz.tnfiu<^n 

iS^©«^§rx-^^6 atC^LTHW 
»fc»fifcT**fc», «Atf. TN«J|©tttl2fGj**#l 



(9) 

[0 0 6 5] ^©«t5C *£ifi»flm*, TFT7U 

0 3f^T<fc?lc, ttA£tt2 O&flMll&ttttS&S 
#fc<fc*. LfclJi^T. TFT7Klfil0tW 

s«2 ozmnwHzf&DGtiitzmz. 7?-f*>h** 
?ntztLT>bitf$imfo2 o±izmftmv£^tz#>. % 
otmt *«* (»□«*) *«^b-r«cittftti. c 

BT S £ A*S K iSMT 5 £ £ * 5 . 
io [0 0 6 6] #£*»«KJ:**BS11tt, Alt 

ft©Alt£«lC*t LT *>ft*cfc 0 Bl^«Jfi£«* £ i *» 
fuT, 01 l€r#flaUT«Wr*. 01 1 
(1) tt, 0 2K:fctt3 B-B' JC»ofcWrfflBIT, 
011 (2) tttt*©«a*«bTt»*. ffi. 01 1 
(1) SIX (2) fcfc^Ttt. WCIBRT*bT^*. 
[0 0 6 7] -J&tC. a©x**;i/ffi*£tti£ 
fc3t*tB8StS*l*t, TFT3 0Ot7Hfl:*Ht. # 

mmz & z> v - z nmmmtztctb, wmnm9 a\z 

20 ~T\ *H*6»!8T?tt. 011 (l) lc^f«fc^ir. A 
IttfcL 1 fc»LTtta»fcte©i**IIJS9 0 a£t£tt, TF 
T7Wf £«1 0#|*]j&>&©EIM£L 2»LTttTi 
S3MR1 1 aSSHtSiliiKJ:?). a^©ft 
©JS»£te<*«Sfi*S*. *&. AltftL 1 ©ft»tc*t 
IT, 5»3tL2ttl 0 0»©lJKT©3t*b^flg#t$ 

n»nfc«&. x^*;i/**a^-t©iS»«*Jc*juTA 
i &myt?z>fttb<Dm?t&<Dmnm9 o a©inw 

1©^, T***m 1 a©iSW2 J:i9fi<a^J:5 

30 IriTTflSffiJfeK 1 1 a ATOMS©* WR 9 0 a * tt*Hi 
SftHi^l:»*SftT^4. MtC. ***gla©i|i 
W3J4xr*;i/«*R^-t©ittflEfH*t*ViTT*at3t 
Rl 1 a©fgW2 <fcDfc@ 5 K«t$-r£. gp 

■6. x + *;He*X^-t©ifi*flS«**TFT7H'S« 
, M#»&£TTJffltftKl 1 atiOSbftW*. -© 

tt. i*ttOlM9 0 a *t-^«6 a t*i#I 1 
io a©JiMlC»J«-r*it*«T?#4fc«>, 011 (2.) \Z 

r^Ji^^ofe, MJcxv*;p««©aifiT?at3fr<5^ 

T, AW3tL l©AW^ft(r*fT-5-7-v J >5r%^T* 

a. as, ASt^L m, a(zB«flR<tsn 

6Citt*«#IlaC5fW3iJ«, WilildratfiK 

©T*Jc»ttsnfcT*ayt«ti 1 aicBH»sn&3t*« 
so 0i nc^tt* (i) ^mmmmRzf (2) ft* 
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©**H9 Oa0|i« ^3fe^JtC*5tt^x-^H6 a<D 
H^lilCWl fT*. **JS»»-C«. TttJilft®! 1 1 
ataBfctt©*«W9 0 a<DJ!MgEIB&Dl £U — # 

Xmi 1 aST0ilHIIBISD2tt5 
t, D1>D2©H«K&*. IfdbT, AW3tLl 

WCiStf-SAWftL 1 ©7-y>MSR 2 tt5 

m&M&L-rz>z£b~inm-T?&K>. A#^g^©*fjfe£jg 

lZ$]±2&Z>Z£rfx~%2,. 
[0 0 6 8] *HJt»S6©*ft*«Ttt, tE*0J 

4 £igfttt©*ttl3i 9 0a ©*gW UOfeKTS^t 

ep*»« wi>w4<5«ffii:a5. 3"Y*)im 
*. mz, myt&<Dmnm 9 0 a T-?S6ae 

riE-T* A 1 <£ D *)K»*Ofi^Jfi5»^JR^^rbfcBI 
TffD8t6i:t4«?tSft». ^-^«I6 alCfcSjgft 
£jfet14©a|«lgi9 0 aT-Wr^iifepIfgT'^-S). 
[0 0 6 9] It, *&ffiM&<DWLikmWX'fc. i&fttt 
©JHSI8I9 0 aOT*Jc4>«lit8 0 a$»5^tt) 
pltftltA^, :©«8 0al:J;0¥«*Ila 

f&sis o a<Dmzmyt\i<Dmnm9 o a ©*iw 

TFT7K»il0»^^L2*UitS 
nfc*£. ft*m?«£#t*©ii^x-**86 afcjjgft 
«£LTftffl-r*&«>, T-^S6afflT*TS»$n 

fi«t-Srt*«T*» W6TFT3 0O'J-i?f:±«i 
8 0a5ffi5ltaiT'Mt5et(;j;0, 



(10) 

mi»9 0 attx-*»6 atHUSEWfcA 1 £4>ft< 
ftS«©JS3t«*S:«AJiBl«^«*K*^T 8 0 %R 

mft&vmnms o a-rsita-a-, ^s,^b©ss±# 

[0 0 7 0] JW±MBJb7c**JE^fc*3^T, HSI* 
M9 aT©lK*6^Si7a)*ffi$ 5 P«'fbUT^5. 

|©SOG (Silicon On glass) m&XV>3—* — }z 

fiffc s 0 * - 1 t> nj£T* * . 
20 [0071] ^2mmmm) *»wo«a3t*s«© 

[0 0 7 2] «SS^g«0-WC***iiS«tt. - 

t^sa*, *%^©^2H8S^<io^agaT«, si 2 

3 a*K:B««#©«tt£5<E31**«£, i£**g3 a 
K»oTX#fafclJIM*-r*li**II9 alCtelWlUffitt© 

■*OT*>f*a*n«fc», nst5iiiffi9aK 

■3TY#|fijlCBIMrr*iI**B9 alCtt. RfcSStt© 

■*(Bf)j«t*ain5fc». »«"r4H*««9 aim 

tC*3^T, t^d^t L»^ H ©f ^ 7 J"J * - -> 3 >4 
0 Od^U-S. 

40 [0 0 7 3] ^^T, mi 2 tC&tt^xWX^ 'J*--> 
3 >4 0 ,0©f!^«S;S/ME{CttlA*fc«6lC, *^BJ 

*«JC*HT, TFT7Kl«10l:»UT)»10' 
^^fiKb, f-^i»6 a*0B«^TFT 3 0S»»» 

KSa&2.A,-e 3 FSfl;-r*. TFT7W *«tc*f 

«K»Lfc3£ft*3a©1B*fc*l 0* S»tttt^J:'5 
(CfS^tT, fi-Xi"J^— >3>4 0 0(D^±®« 

50 uniao, §ii^©^ 
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mnmm^i&mL. wmmnm&*i&izft±Tzz\ttf 
9 m tenmihrnw \z \tmmx& . 

[0 0 7 4] H14(t 013<DA-A' (Ifiiofc^rM 
0£^1\ W>\ A\Z^.~$ &o\Z, TFTSO^fifi 
7 0«tl>?itOTFT7HHSl 0 \Zffi 1 0 ' 
^^-T^ittCtD, HUMUS 9 aJSiZtmftmi 6£ 

m£¥-mzMf&-tz>zttf-T?zz>o no' a. a^- 

^>^{Cj;D^B{r^fiKT*^, ilO' ©#JM 

> * fgfig-r & - t J; D 1£ * K Slat Z> Z\ £ WV * 
3, 110' S^bTOSFfiflSttPl 0 ' (DM 

4SKJ:i5S&SK:limn?S*. iOiotC. 110' £J£ 

[0075] 11511 0 1 3 ©B - B ' (Cfiio tdtftW 
BT. 01 2 fc:fe(,vtX#fflfctelB»T*if*ttB 9 a 
M©Wffl*jes«-r. £©<£?(:> TFT7KM1 
0CS10' Z.tT\ r-^6a«jll 

«*HS^t¥fi<b-r*ilt*«T#*. WK, 013 

\zmt^o\z^-^UQ a\zfe-oT?\i>-!fmm-fz>m 

[0076] 016 tt, B130C-C 7cWf® 
0T\ 01 2t*l»TY*|RjfcfflBSS-r*lB*«a9 a 

9 alBlO«»C«k4*ftOx-<X^'J*— >g >7i*f§£ 
01 6l£^-f<fc3t;:, P8T4WlS9a 
©$H&«ttk:isir>-E\ MM 5 0OtKty^*«< 
tt«J:5£. tS83a©M«t:aTFT7HS 
& 1 0 f'iff 1 0 ' S^J&L&^ck^K-tS. itUcJ: 

0, ffii»s;-r 9 aiw-emiw^u-cb. *rfr 
mm2 oizmtft>ntcttfamM2 1 iB*ft®9 at© 

[0 0 7 7] ;i©<fc5tc. #S60i©l8 2*i6#ffiT?tt. 
TFT7l"f£*l 0±CSU 0' ZMf&L, ^-©fl: 



(ID 

a3tf«i*nat4ui^Tt5. w, iio' «t 

FT7HSS1 0©fdl^ TJfelftUt 1 2 ^>Mm«fift 

m 8 1 #©sp4«e#i^ \zMrfL lt t> s n 

0' t, TflMfiMURl 2*JWMMiil8 l^©^M«6i» 

[0 0 7 8] (SB3|^Jfi»J8) **WCJ:4«a>t#S 
«©!B3lS16»ffi77»*«aS«0«j«t:o^T, 01 

iMM^antTF tt k ss 

017©A-A' ICift-=>7c#rE0T , &&. ft. 0181: 
fc^Ttt. #li**SMJ£iaiIi±TBB»I1i&fcg«©* 

[ 0 0 7 9 ] 0 1 7 tC^-T £ 5 K, m 3 *«g»!8Ttt, 
£fiitS!3 at|WI-^T^**ffi3 b££fcfcttittett3 
b' SMUl»5tu5!j», »1 31 
20 3. Sfc, ffiK)SeiS3b' tt, i£S*g3 a©#[fijlC«io 

mmnm* ttfanm\z 
m&t<nz>fem&mmmtf*>n. &9t&<Dmmm9o 
a\zfci&2nz>mitL£mcT'$>2>ztJ)W£L^o z.n 

(C^O. ffiWSE^Sb' «01 Kl*ttS**»3 0 Offl 

ili9 0 ait^WtiitS^tfet** 5. '© 
BR, ZJ>^^ h*-;l/9 5 Zim,T(DffimM1&3 b' t 

mye&<DmnWk9 o at©»«ii, a-ia^*@9 a»ic 

0 a{Cj;D%fi«^©§*«l3 0 O^iltS^i^T 

s*. miH)!ri^^2*ig^SiTfefi> l eM«ic 

*«0***^tt. §ft*^3 b$MKtTffiBi)@2«l3 

40 [0 0 8 0] ^3HJ6^liTH 01 7{C^-r<fc 

5&±**0©<SM8T^Sn*«f«K8 0 a' *^3E 
$3 a\Z¥nmzmt£*>t3.\<*&0\ZMf&ZnT^2>tZ 
5*^ «liMSIt^f<15. ^n«, 018IC* 
"TJ:p(C, «W^SK8 1^100 nm«T©IJPti 

&Tz>z\t\z£r). ®mnm&'£tsmM§m3b' ±r 

^*i^3 a £4>flElt8 0 a ' <Dffl*m®Ct Z>Tz.*b<D 

mT%mmm& l^ntsnsfc*. £t^3a±i:i 

so fc*«fc5Kf ttR8 0 a' &Ktt*£ff£sg«*««* 
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U Sil^^IILTbi^. *H8 0a' 

l:^5teoMT'TFT3 O^SSli^TSfcl*, 
t^i«la' ttifilcfc+fclil8 0 a' £Ktt3C:<h 
*5Tf^K L^b&#<E>, ¥ig&Bl air«8 0 
a' £©P.fl©BF.S]*ei»l8l8 1 ^fiTTS £ t 

j&«T**fc*. ¥3t#Jll a®ijM(KK>««l e 
i«8 0a' t*m%mz&Wi?Z>tztb<nu>*?>7 
h*-;U8 aM?LB#l;:¥3t#B 1 a H ttt 

S<T4^t**T**|iJ^i*«**. SK, ii^ttco^tt 
I9 0a(t ft*M»la' K^CDMtlWijl 
3£»3 a±©JS3fc£-r*fc:«>l;:. IM^gi9U5 0 

I3b' taE3tttO#«Bt9 0 at©|WTH4t3!p-r» 

co o 8 1] m4mmmm *%mz&z>nm.ft^%k 

0 t#JHUTKflf *. ai9tt, t*— ^ 

<Dtom&-?zm&<Dwmm<D¥mm-?$>Q> 02011 

019OA-A' K»o"fc»rfflHT»*. ft, 02OtC 

[0 0 8 2] I4i«l(l 01 9(C*-f Jc^lC # 

ttTUS. *lfllali MR3 atXSTSi'S 
fc5*-**6 a©T#fca«f*. 0 2 0 {CtkTJ; p (C 

at^ftll a©K«§E7-*«ttl d 
14, f-^6aOT*l:*^T3>^^ l>*-;i/5S: 
^UT*a»l:«(!tSftTH5. Sfc. *«#lla© 
iS5?SS P U-f >®*£ 1 e £ ^^Si 8 0ali, 6 
a©T*fcii^T3>3'^ h*-;i/8 a^lTtMM 

^-**6 a©T#KEflrr*::iK:J:D. ^Ifi2 

it*Hj<*a***»*. Sic, fl#llaia>^i; 
h*-JV5S«8a^. j££*l3 a#|p]©#P8P6H£& 
^-^»6 a^^l©#liPl«0t«l:)t(Lti)tt 

[0 0 8 3] ¥i»#:Jf 1 a ©T^lCte, Tife^H 1 2 
S^LTTJtjS^^l 1 a«5t$tltl^. Tttaot 
mi 1 attx-^^6 a*l$jR^j£SE»3 a^tC»o 
T. vHJ^XttfC^ES^nTlAS. *«^«la(4T 
ifciSftlRl 1 aWftfflJKffiBSn-CfcO, TFT7H 
£«1 0«*> 6 ©B5 E»¥#&Jll afcJBHS 

n* H £ & |» <3&*#* S . 
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[0 0 8 4] 4>jttK 80aH* 'J v U a >K*>ffiHjft& 
JR#*^tTi»«l«A»6*t). M#IlatIltI9 
a©gffilc*3^T, £S*|3 afttf5r-*«6 alCitto 
TBST^^fcMK^n, 1 a 9a$ 

T. *M«*Ji 1 a ©SS« F K >«* 1 

e £31® 14©* lit II 8 0a$3>^^ h*-;i/8 atcfe 
liTiaWCgSl, «f>>IBt8 0 a£H*»ffi9 a£3 

io £©«fc5fc»j««:«**fc«fcD, »IBJ*ft»KK:**LT« 

H-fUDgl 8 0 a ^i8tt5 CtHctO, 
9 h*-;HH?U$fc¥3Mt:Jil a2:^€j*ttTU^5^ 
^*IHM-r-&**?T#S. HSU, f-^6at^ii$i 
1 a©»agV-*«*l d££«SStt»cJ**frr*&i& 
C93>^^ h^-;P5(C*5^Tfe|WHtiC, 4=118 0 3 

[0 0 8 5] $&. »4HJfi»l8-ett, «8 0aC 
IMI«Mt9 l*^«^n. ^©±Ki!l7ttt©g*®l9 
20 0aS»|jEUTH5. Mtt«5*M 9 0 a It 

* h^-;l/8 b«r»^T«faMt8 0 aSHS-kStCjifi 
»3 a2fl6NcH***fitt©M8t:T?3^£n. i£SiS8 

sn*£*tts«©^ma»£*»«c»»rr* c tic 

cfcOm&^B^SnTl^. It^T- *&6$l8 0a 
S-*©tiiitL, «3fctt©WtllJI9 0 a£ffi#© 
&MK£ bti 4 Rtf0 5 fc^fSSUSSC 1 

t^ut^tt^. coib. mmmmm 9 1 

30 C 1 0»«#ili:bT«lir*J:tttS5*T , b«:^. 

JIMI&MK9 1 «#«^»C 1 ZMf$.-rZ>tz& 

tdwzmm-rzoT', *mm 8 0 a t»3ttt©#«it 9 

0 at©MT>J-?l,fc^W*$THratt»l»9 IS* 
fflHfc-fSCilCcfcO, fi§iC 1 £if*T#3o S 
K, £4£%&!BTttHmi|g*IIB8 1 *»<»riW*Jl 
tlCckD, W8 0 a5:TFT 3 0^SS3 a®± 

a<**3-H-*cta«T#*. sic, ^4mmmm-Qit 
40 ncj:D. j£aE*3atiPi-Bt-e»a««*»<«-r*fc 

1 9 iC^Tcfc 3 (C, 3 a 9 0a 

-^Tiweisi 1 1 aj&»6«jesn*#>ip«i«©e«it" 

attUt©«fiK<b*-r*«&B*«an© 

t, M«i»i««K?Fifi«ift*r*a*35t<T*>j!i<, 

[0 0 8 6] *4^Jfi»IBTtt, TFT30©ft^ 
flRVtla' 14, ^*^3 aif-^H6 a©3£M^lC^ 
so j£T*££"^ x-*»6 a#|B]£j£3Stt3 a#fl]©# 
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<0 . *f AXtt 2 0 ffitd> <D AW^^T FT7K1I1 

0 & (Dm omzKiLT. mbmmmzmz < 

[0 0 8 7] Etc, s84Hts^9fiTaBii 9\z*-r&? 

9 0 a, *'SHW8 0 a,. TJftii^^ 1 1 aOMglC/1^- 
<»jSfS*fc «fc D, AW3tt**iB«T*aE5ttBI 

1 1 aKl»3n&l>«t5l:l*UT*5. jS3tt 

ill a«ffiT©KSt7^>TFT7K»1£l OflJ^S 

[0 0 8 8] Sifc. J64|$W»tRTtt. t*— :?*6a, 
iSfttt©SlttlSI 9 0a, TfifejSTtK 1 lafCiOTF 

[^s«2 o{:ii^^Ktt/ct<T ; fcs^. inicto, 

TFT7HM1 0i*f^]S«2 0^««WtCl£0^ 

m *m-r5it(is^. cntCctD, ^ussit 
[0089] m$s.%&$m<D±#mm £A±© J; 5 ic 

2 l»tfH2 2£#JSLTiftWr*. ft, 02 1H, T 
FT7KM1 0£^©±ic^fi££n/t&#tfi£g»i: 
&tC*f faSIS 2 0 Slfc^IH?* 0, 02 2 
«. 0 2 lOH-H' Sff®0T-$»So 

[0 0 9 0] 0 2 UCfct^T, sfc^EifcjW&lfcSnfc 
TFT7KIS1 0±fctt, >>-;WJ 5 2 
2 0©»tC»^TKtt6nT*»5, ^©FWJtCiErTL 

.kSKTFTT'H'&Kl OWKKttTfc&HU *rfa 
£K 2 0 fflKK^Tt) ->-;Mtf 5 2 OftfllOftttK 

*3fc»©r-*i«K»iHi0i o ir^«50K^* 

f 102ASTFT7WSS1 0©-aK»oTKtt6 
tlT£D, ^ft*3 a»C*3tE*#6Bf3t^-f S>^T?« 

«-r*fc»ojfeiEi»Kiiiia»i o 4t>< zo-mizmm 
n 5 itfifs ^ © iiM tfmrn iz & & & v » © & e « . ^sn 

IKftlHlS&l 0 4ttJt«£**Tfc6^EittS'5£"r'bfc 
Sfc, 7*-^*«»IhIK1 0 l*H<ft«*««©ffl 
C»oTW«fcE5UUT , bS^. ICTFT7KSS 

i o©s?>-iatc«, ia#«*M«©[^ffl>Jtcisit^nfc 
^s^KWjuigs i o 4raK#»©«*&ttit&'r*&«>® 
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«»©Ei»l 0 5A«Stt6nTlr»S. »|S]S«2 
0©n-^— 8&©<!>ft< lffiEfrKfc^T, TFT7 
0t#lSliS2 0£©MT«S[Wfci*ffl&£ 
*fc«)0±T*a*f 1 0 6#tS:tt<~>nTH-5. BP*. ft 
gBlHlK^*^ 1 0 2*»6RlMSnfc»lRl«ai«fi[A<. 
TFT7WIS10 irKtt eftfcE«»tf ±T*ffl*f 
1 0 6*^l/T. *f(^»«2 0KKt*&nfc*H$]««2 
lKflW&Sn*. -5-bT, 0 2 2 £jSf<k 5 (C, fcrfiS 
£2 0*^>-;U«5 2CiDTFT7H5«10lCi 

10 tsnrns. m. tft7K1Sio±i:h in 
^jjdxt, i»of-^*6 a\zwmmn : &mi£<D5"( 

tt3$tllg«T*«, iS^f|S9 aSSfflnfefeOTF 

t 3 o %Mf&-?z>xmT\ f—^mmnmst loi^si 
20 ^mmmm^i o 2m<Dmmm^^m-(DTFT7i^( 

SSI 0±l:Mt5Ci^TtSfc»; 

[0091] ^-^MBniiiift i o i 

IKidlHlSSl 044TFT7L"fS«l 0 ±fct§:tt3fU> 
OtC, t&JAtfTAB (Tape Automated Bonding) S1S± 
l:H8$nfcI»fflLSIIC, TFT7KM10® 

82 0 ©iMttfoWAWT S«ift T FT7KM10 
so. <Dm*tfti!fitiiittZ>§i\Zit&** 09*. tf, TNt-H, 
VA (Vertically Aligned) ^E— F, PDL C (Polymer D 
ispersed Liquid Crystal) ^E— FSfOl&ft^— F^\ 7 
-VU-*7-f K-H/y-TiJ- ?7^t- F© 

[0092] &.±mmLrz&mMMmiz&vzm&mm 

©*SS«*«R «) G 01) B (W) ffl07-f 

ft*»«*fct£UTA»an*££Kfc*. Sot, 
tlT^ttl*. U*»L/&*«6. iifl9 a (C*fl^-r^>3f 
S*|SJ»«2 0±K»ritl/Tt>At». **V»tt, TFT7 

i"f*«i 0 ±(d*5^TR g b izttfi]~tz>mmn& 9 a 
y\z*7-w7. \*m~ct>y-7j jifmz&j&Tzz. 
tb^m-v&z. ^©.toicTnn, ^Di?i?^£w 

50 ^ffl©f^SgB(C^Sg^tc43tt^^ B gS^jifflT' 
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#-5. M\Z. #ffl£«2 0±lClB*ie**j£f*«fc'5 

DU>x*»<s-r*;:a:fc«fct)» AWJt©*^*** 
mzmffi-?z>ztT\ K&^wzmmvT, rgbm 

[0093] «, &±nmLt£&*M»*tztot}zmm 

AWT -5 Cit Lfcjfi*. T»at3til 1 1 a StfiiftttCD 
ig«®l9 0 a£TFT7U-f31£l 0±KWtTt»*O 
T> TFT7HM1 0©»^A«U 
«2 0©«^6tBS*-r*«t5fcUT , b^ti. Sfc, TF 
T7KIS1 0©*ffiffllT©58*?6KFjfr<5fc«)©S 
WKihfflCDAR (AntiRef lection) ftfiSnfcfiJtSS; 
8'J}£ffi« V Tc X) A R y J )l A £&5 9 tftt %>ft < . 

[0 0 9 4] &wm\~WLrtt>nz>^ v?-y?m 

>TFTT?**£LTttlBUfca«, iSX^iflOTFT 
^T^V? 7 7s -> U 3 >T F T^CDffiCDJg5£C9T F T 

[0 0 9 5] *5SW©*St^S««. ±i£l,fc*£ifi 

-So 

[0®©fiS^IftM3 

[01] *5fiM©SBlSIJfi»t80«»3t^S«K*»t* 
[0 2] m^lfiJBBamSJt^ifellK:****^-* 

*u ■MW*«»)jEsnfcTFT7i/'f«fi 

[03] 020A-A' C»ofcWfBHT»«. 

[04] *5ewo*«»»8©«5t3t^*«**^-r* i 
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H5!lCD3|{ffilI]8§0T'&<5. 

[05] 02 ©5%, mft&vmnmRzftpmmzmw 

UT^-f¥ffi0T&£. 

[06] 02©?"£, *««fttfSS««£8»l,T* 

-r¥B0-e<&5<> 

[0 7] 0 2CD3"fe, fcftttLT 
^T¥®0T&6. 
[08] 02CQ313, ¥«#B&rjCT*Mg£ft»L 

io [0 9] 02 <Dot>, Mft&<DmMmx.z£wmnmzm 

[010] 02O513, TifiKftM, 

[01 1] (1) «02COB-B* KfiotKBaT.' 

(2) ttS£*^J(D»f®0T'*^o 

[012] *5BWOlB2^J6»»©*St3t*S«K*H- 

[013] w,2nmKm<nm%yt^$kW\z&»z>?-9 
<D*iP«-r^«^©ia^»»¥ffi0T'*«.o 

[014] 013CA-A' {C»-3fcW®0T$)«.„ 
[015] 01 3 CD B — B ' K»ofcWrffiHT?**. 
[016] H13CC-C IC»o7c»fffi0T'*^>. 
[017] ^3SIJ6^©«^*SefC*5tt*5 :f -^ 
£2*ft. i*«I«*>MSntTFT7Hi* 

[0 18] 017COA-A' tCifto7c$rffi0T&S. 
[019] ^l&W^SRomSOte^Sltfcfctt*^-* 
so *§L B*ia*A««S*$nfcT F T7 K II 

[02 0] 019©A-A' KiBofcWBBIT**. 
[02 1] #HJ6PH©?Kaget**ttSTFTTU-f 

{W^e.^.fc j pffi0T-ab^> <> 

[02 2] 02 1CDH-H' l:i»ofc»fSBT*5, 

[ft#©ift9l] 

1 a-*l#l 
l a' *;HBtt 
40 l b-fiiiV-XW 
. 1 c -ffiSS K U>f >«* 
1 d-MMV-*** 
1 e-IISFH >«S« 
1 f-^ftftffi 

2-y-h«e^i« 

3 a-jtSE* 
3 b •••§**« 
4-JMIIftHR 
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8 a-zi>9? h#— )l 

8 b-ny*!? h/fc-JU 

9 a-I*tl 

1 0-TFT7KSffi 
1 1 a-TJW*« 
1 2 -TNlliHK 

1 6-Elfi]K 

2 O-tffigtfE 
2 1 -*f |6]*« 
2 2-R|fi]l£ 

[mi] 
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3 O-TFT 
5 O-ISM 

7 0-f«gi 

8 0a, 8 0a' ->MMi 

8 1 -nmtMii 

9 0 a-«3ttt©*«« 
9 1 -«W«6iftW 

9 5-Zl>?9 h*— 
1 0 l-x-*H8K»ls]B& 
io 10 4 -^^SgiOlHlgS 



[0 2] 
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[H9] 



[mi 0] 
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